OUR MOST MISUNDERSTOOD SNAKE pace o6 


“SKIMOTORS’ FROM GALE 


outboards built for skiing fun! 


Hard-charging thrust for deepwater take- arr 
offs. Deep-biting response for jump starts. 

Blazing speed for slalom runs, steady per- 
formance for jumping or stunts. Here's 
broad-shouldered stamina for day-in, day- 
out ski club use. All the action you want, 
you get with a completely new, completely 
restyled Gale outboard lus trouble-free 
dependability that is built into every motor 
by craftsmen who are skiers, too. 

Gale has a “skimotor” for every purse... 
there's one for you and your gang. From the 
mighty V Sovereign to the budget-priced 25 
hp Buccaneer, Gale brings you ‘Tank- 
Tested” professional performance and satis- 
fying reliability. See ‘em now at your Gale 
dealer's. Or write for colorful brochure (i 
cluding all Gale outboards from 3 to 60 hp) to: 
Gale Products, Dept. 240, Galesburg, Il 
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Get a Gale and GO... ANYWHERE ! 


SALE PRODUCTS ZGALESBURG, ILLINOIS - DIVISION OUTBOARD MARINE CORPORATIO 


One of a series to help you get 
even more enjoyment from Old Briar 
AS ...the friendly pipe tobacco 


Old Briar Mixture—Rare 
flavor and aroma of Latakia, 
Perique and domestic favor- 
ites. A rich, rewarding smoke. 
Comes in handy pouch or 
economy size humidor can. 


ONE OF THE FINE PRODUCTS OF UNITED STA 


TES TOBACCO COMPANY 
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PS Readers 


Is 49 Years a Record? 

I wonper how many of your readers go 
back to 1911 when I first started taking 
your most enlightening magazine. When 
I finished high school, I used parts of 
your articles in my graduation address. 
I hope you will continue publication of 
your delightful magazine for many, many 
more years. 

C. H. Bounps, St. Petersburg. 


Who can match or beat Reader Bounds’ 
record as a member of the PS family? 


The Corvair Brings Mail 
How did you get an overall mileage 
figure of 10,360 on that rear-engine Chevy 
[10,000 Miles in a Corvair,” Jan.]? 
Your own figures by your separate writ- 
ers total up to only 9,163.9, 
James W. Wricut, Whittier, Cal. 


A glance at the table of consolidated 
figures will show how. Hundreds of addi- 
tional miles had to be driven to obtain 
constant-speed and stop-go gas mileages. 
Various staff members also drove addi- 
tional hundreds to round out the facts. 


Is THERE any practical method the 
Corvair owner can use to check the fan 
belt for 80-pound tension without run- 
ning to the local dealer every 2,000 miles 
of operation? 

Crayton D. RicuMan, Chappell, Neb. 


Insert a 16-inch screwdriver between 
idler pulley and engine block. Put a 
spring scale on the end of the handle. 
Pull rearward. On a used belt the tension 
is correct when the belt deflects 3/16 
inch at a 25-pound pull, on a new belt 
at 40 pounds. 


. .. WHEN you run a fan belt all over 
the car, and at constricting angles, and 
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TALK BACK 


it breaks—it's no “accident.” Any teen- 
ager would know better than to try to run 
multiple and operable units off one 
twisted shoestring. (Bet you a used cigar 
it’s changed in less than a year, it’s so 
unworkable. ) 

How about praising the Ford Falcon 
with the same gusto—after you've found 
out what a really good little car it is? 

L. J. McCoy, W. Monroe, La. 


He Takes a Look at the V-6 
I Have just visited the local GMC 
branch to see their V-6 engine which you 
reported on last fall [Sept.]. I was 
amazed at its rugged construction. I have 
also learned that it makes about 1,200 
r.p.m. less than a comparable V-8, All the 
parts are massive in size and I was in- 
trigued to see the spark plugs up on top 
where they're easy to service and less 
subject to getting wet from the road. 
Now I'd like to see articles about the 
new GMC independent front suspension, 
the new V-6 diesel engine, and the new 
tilt-cab series. How about it? 
James Tasara, Cleveland. 


Why Can't an Air Sled Fly? 

You say that if an air sled attained a 
fast enough forward speed [“Month in 
Science,” Jan.], it would lift itself off its 


supporting air bubble and crash. If an air 
sled has the power to lift itself off the 
air bubble, why can’t it maintain steady 
flight? 


Jerry Burt, Akron. 


If the sled lifts stself off the air bubble, 
it lifts itself off its support. There's noth- 
ing left to keep it aloft—the bubble is 


CONTINUED 


PUZZLE: FIND AL 


| Al's got himself lost in his job. oy Ex 
He does his work. He draws his pay. . (jae 
He gripes, and hopes, and waits. But si Nga ix 


the big breaks never seem to come. 

You have to hunt hard for Al. He's 
in a rut! 

Then, who's the figure standing out 
in the po That's Tom. Tom grew 
tired of waiting. He decided to act. He 
took three important steps: 

1. Wrote to I.C.S. for their three fa- 

mous career books. 

2. Enrolled for an I.C.S. job-related 

course. 

3, Started to apply—on the spot—what 

he was learning. 
hers began to say, “Ask Tom, he 


to movel 

It’s a fact worth remembering: An 
LCS. student always stands out! 
‘ou'll find men like Al everywhere 
—griping, hoping, waiting—reading this 
and skipping on. But forward-looking 
fellows Tike Tom will take time to inves- 
tigate, will mark and mail the coupon 
and get the three valuable career books 
free. ‘They're men of action. And a few 
short months from now, you'll see them 
start to move! 


BOX 036590, SCRANTON 15, PENNA, (Para tot 259 courses) 
xt of ebligatio, send me “HOW fo SUCCEED” andthe oppertntyboolet about the Held BEFORE which | have marked X (lun samoie Hessen): 


Ee (es ia 
oes eee eee 


Diese! 
‘Soperven iat Eero Frama 


MECHANICAL eel eh, 
oe 
‘Seton haneecore 


abuse of pulpwood hauling!" 


TOUGH TIRES KEEP 
BIG LOADS MOVING 
ALONG STUMP AVENUE 


Firestone 


proved where profit depends on performance 


From tire-walloping haul roads to high-speed turn- 
pikes, Firestones prove their superiority best where 
trucking is toughest. And 425 million grueling tire 
test-miles every year are behind such Firestone 
“extras” as Shock-Fortified cords and Firestone 
Rubber-X, the longest-wearing rubber ever used in 
Firestone ‘tires. That's why, when your profits 
depend on truck tire performance, it pays to depend 
on Firestones for proved low cost per mile and on- 
time deliveries. Get all the facts about Firestone 
truck tires from your Firestone Dealer or Store. 
Copyright 1960, The Firestone Tire & Rubber Co. 


Here’s owner proof of 
Firestone truck tire 
performance! 


Dale Heckber, 
Ossian, Indiana, “Milk won't wait 
on truck tire troubles. That's why 
| depend on Firestones. I've been 
buying them for 25 years!” 


STEEL HAULER: Peter Hartman, 
Lorain, Ohio. “For ‘pike runners, or 
‘on any road for that matter, | can't 
beat Firestone truck tires for wear. 


trun on them 100%!" 


fj 
/'| & 

y 
Mf gt 


£. 4 
wisCONSy 
EFRIGERATED SERVICE 


sd 


FOOD PROCESSOR: John Carroll, 
Milwaukee, Wisconsin, “We count 
‘on Firestones 100% to stop costly 
truck tire downtime and keep our 
food moving expenses in line!” 


Racing hobbyist 
discovers oil! 


Recently, L. C. Kirby, of Dallas, Texas, discov- 
ered the richest, most complete motor oil in the 
world—new Pennzoil Z-7! He says: 

“My hobby is my Allard Special. I redesigned 
and modified it—now I race it in class AA 
modified, When I discovered Pennzoil Z-7, | could 
actually feel the difference. More horsepower! 
Never any bearing trouble, even with a blower 
pumping 20 pounds. This calls for top perform- 
ance at all times. And I get it with Pennzoil Z-7! 

This amazing Pennsylvania oil is so rich it gives 
double the protection demanded—so complete it 
needs no extra additives. Refined from 100% 
pure Pennsylvania crude, it contains exclusive 
Z-7—an almost magical power ingredient that 
keeps engine parts so clean that the oil can go on 
lubricating long after most oils would wear out. 

Ask your dealer for Pennzoil Z-7 by name. If 
he doesn’t have it, he can get it for you. 


Richest, most 


complete motor oil PENNZO!! 
in the world. 


4oToR oll 
SS] 


Member Penn, Grade Crude Oil Assn 
Permit No. 2, Oil City, Pa 
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gone and there are no wings for con- 
ventional flight. It’s as though a man who 
couldn't swim walked off a dock. 


Note for Rock-'n-Roll Dodgers 

Tue headphone jack for car radios 
(“Private Listening for Rock-’n-Rollers,” 
Jan.] is fine for conventional vacuum- 
tube radios. Owners of the newer cars 


| should add a resistor and a different jack 
| as shown in the diagram. 


OUTPUT TRANSFORMER 


RESISTOR 


In radios with a transistor output 
stage, the transistor won't tolerate oper- 
ation without some speaker or a suitable 
resistor. The voltages will swing exces- 
sively and possibly damage it. This could 
happen if you left the earphone in the 
jack accidentally and turned up the radio 
volume all the way to see if the set were 
working. The ordinary earphone doesn't 
require much in the way of power to 
make comfortable listening and therefore 
doesn’t impose enough load on the out- 

put stage. 
Maybe this will benefit someone else 
before he learns the hard way—as I did! 
P. W. Terrett, Columbus, 


Good Samaritans of the Road 

You say that a tourniquet should be 
used to stop bleeding [“If You're First 
on the Scene,” Dec.]. On the contrary, 
the American Red Cross says that a tour: 
niquet improperly used can be more dan- 


| gerous than the bleeding. 


The best method is to use direct pres- 
sure on the point of bleeding. If a tour- 
niquet must be used, it should not be 
released every 20 minutes as commonly 
believed. It should be released only by a 
doctor. 

Anriur Popper, NYC. 


. As THE First Aid Chairman of my 
county and member of an ambulance 
crew, I think the piece on what to do at 
the scene of a car accident was one of 
your best articles. But I’d like to correct 
the statement that a motorist is not legal- 
ly required to stop. In Montana you must 

CONTINUED 


Around the world in 41 miles 


41 MILES OF ROAD ON 4,000 ACRES. 
Here our engineers can re- 
create road surface conditions 
found almost anywhere on 
earth. Important test facili- 
ties: three man-made hills, one 
with a towering 32% grade; 
a water trough 340 feet long; 
the High-Speed Oval, proba- 
bly the most precisely engi- 
neered road of its kind; and 
the 8-mile Endurance Road. 


The story of the Chrysler 
Engineering Proving Grounds 


™ 


WORLD'S WORST PLACE TO DRIVE. The Endurance Road (left), is laced with 
teeth-jarring stretches of washboard asphalt, crushed rock, and 
Michigan gravel. Round the clock punishment on this torture track 
proved our new Unibody Construction has twice the torsional strength, 
40% more beam strength than previous models. Slam-bang dunking 
in the 340-foot water trough helped develop famed splash-proof 
ignition system, safer brakes, and engines that keep going in the 
worst kind of weather. 


ENGINEERING WORKSHOP, TWO BLOCKS LONG. Here four hundred car experts— 
graduate engineers, mechanics, old-time car-builders and analysts— 
put our cars through the wringer. They equip, study, and tear 
them apart, again and again. Results for 1960: Pure Automobile— 
‘The Quick, the Strong, and the Quiet. 


A drive will bring out the difference great engineering makes. 


The Quick, the Strong, and the Quiet from CHRYSLER CORPORATION 


VALIANT + PLYMOUTH 


+ DODGE DART + DODGE + DESOTO + CHRYSLER + IMPERIAL 


stop or you are subject toa fine. I checked ticle on the construction of a solar radio 
this with our State Highway Patrol. [“A Space-Age Crystal Set,” Jan.]. This 
Dean V. WaLston, Conrad, Mont. _ project was both interesting and practical 
and I am looking forward to building the 
For Si Compact Compact set. Let’s have more electronic projects. 
‘Tue baby Model T you showed in De- J. C. Simpson Jr., Alexandria, Va. 
cember “Picture News” is not a custom Ts GRRE San SaIA tsa Spats: 
Age crystal set is inserted backwards. 
The red dot is nearest the collector lead, 
not the emitter as in the pictorial dia- 
gram 


R. M. Car, Eatontown, N. J. 


Thumbs Down on Sealed rings 

Here's my two-cents’ worth on the use 
of sealed bearings in Detroit cars: 

The bearings in the last Chevy I owned 
(which received a constant flow of lubri- 
cant from the differential housing) were 

y serving well at 118,000 miles. My current 
job. It is manufactured in Georgia by the 1955 Chevy needed new rear-axle bear- 
McDonough Equipment Company. Ihave _ ings at a mere 37,000 miles! Furthermore, 
the local dealership in my area. a special press is required to replace the 

G. M. Taytor, Oswego, N. Y. worn bearings, making it impossible for a 
man to do the job himself. 


Power from the Sun It becomes apparent that Detroit has 
CoNGRATULATIONS on your superb ar- progressively designed cars to wear out on 
‘CONTINUED 


DON’T DECIDE YOUR FUTURE 


UNTIL YOU HAVE READ 


How To Make Big Money Fast in the 
Accident Investigation & Adjusting Field 


A. J. Allen earned over $2,000 in ten weeks. Gary 


wonderful podtion, end 1 recsive $3.00 an hour plus an 
‘expense allow: 


ay: 
than any other service industry. Last yet 

over 200 MILLION ACCIDENTS had to be in 
tigated for Insurance Companies, Airlines, Rail- 


Held wide open to men 18 to 60 


NOW! FREE Book Gives You 


Send TODAY for new, illustrated Book mailed FREE. Learn how Ti 
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SAME OLD 
JOB... 
SAME LOW 
PAY. .7 


Are You 
“STANDING 
STILL” on your job? 


You can justify a real pay raise and a bet+ 
ter position—by making one simple move 
the move that opens the way to more 
earningsand promotions practical training. 


If YOU are “standing still” on your 
job—no promotions—only token increases 
in pay—then you had better do some- 
thing about it. You know that if you are! 
untrained, your chances of getting ahead 
are slim, NOW IS THE TIME TO PREPARE. 


‘The coupon below is for your convenience. Simply 


WILL RECOGNITION COME? mark the program in which you are most interested, and 

mail at once. We'll send you, without obligation, free 
‘The only answer, as you know, is that success dees come booklets describing that field together with the oppor- 
to the man or woman who is really (rained. LaSalle has _tunitics and what you must know to be a success, 


provided the “key to success” for many thousands of 

ambitious people who have sought our training for more 

than fifty years. rd getenbeuleeteeteebesetentantertaeteenententan | 
LA SALLE EXTENSION UNIVERSITY, A Correspondence Insitlion 

417 Seuth Dvarborn Set, Dept. MEDK —Chenge 5, tinais 

‘ieove vn me your booklet describing he program hove chehed below 


ACCREDITED MEMBER, NATIONAL HOME STUDY COUNCIL 


Getall the facts. Investigate the oppor- 
tu your chosen field. It costs you 
nothing to learn about LaSalle’s proven 
and tested aceredited correspondence 


courses in the major fields of business. 
‘You can train right in the privacy of your 
own home, progressing at your own rate. 


D Low of Controos 
1 bnreranee Low 

1D Gain Adjsing Low 
G Low for Trt Oca 


Benes Fnancng 


G Federal income Tox 


You lose no time from work, and your 9 ae 


instructors guide you every step along 
the way through our famous Practical 
Problem Method. Low cost—easy terms. 


OCPA Troining GES Degreed 


soncaancn & reoguction 
"run & raster om 
Foreman Trining 


Don't let promotions pass you by—do 
something TODAY about your future. 


“Sale 


EXTENSION UNIVERSITY 


A CORRESPONDENCE INSTITUTION 


sresorr, 
 Tromperiation Agcy. (mucin shrthand 
 Serneer 


AIT 50. Deorborn St. Dept, 483% Chicoge 5,1 


LEARN RADIO- 
TELEVISION 
ELECTRONICS 


by Practicing at Home 
in Your Spare Time 


I, gives 
wenn 


Fast Growing Field Offers 
Good Pay—Bright Future 


Bigger than ever and still growing. That's why 
Radio-TV Electronics has special appeal. The 
technical man is looked up to. He does im- 
portant work, gets good pay. Keep your job 
while training. You learn at home in your 
spare time. NRI methods have proved success- 
ful for 45 years; can provide training quickly. 


Add to Your Income Soon. 
$10-$1 5 a Week Extra in Spare Time 


@ | 


id. TV. Goin 
into {all Aine servicing 


“1 had a successful Ra- 
dio repair shop. Now Lm 


wood TV jab.) AL, 
Lindemuth, For Wayne: os 
Ind, ialife things you stad 


Find Out What 


‘Doing spa 


Waltham, Mass 


coupon below for Les- 


‘som and 64 page cata- 
on WHPE.” og. “National Radio 
ve Ww. <Hariman, High Institute. Dept. ODB 
Point, ‘N.C. Washingion 16, D. 


SEND FOR BOTH 


{National Radio institute, Dept. ODB 
I Washington 16, D. 
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schedule, to be more costly to repair, and 
to be so complicated that the average man 
can’t begin to fix one. Congratulations to 
Rambler, Lark, VW, and others who are 
dedicated to keeping their cars simple, 
durable, and efficient, and satisfying to 
the owners. 

R. N. Neman, Oceanside, Cal. 


His Problem’s a Bird 


I cAN appreciate reader Harry Torn- 
quist’s battle with the starlings [“PS 
Readers Talk Back,” Feb.]. I'm having 
an all-season feud with some birds my- 
self. His method of outwitting the big 
bullies so that the little birds get a chance 
at the feeder leads me to believe that he 


might come up with something real in- 
genious for me. Please ask him: What has 
he got for pigeons? Somebody’s flock is 
ruining my roof. 

Enric A. Osen, Cincinnati. 


Who Tossed That Bottle? 

Tse Coast Guard gets enough credit 
for their work without being given credit 
for work done by the Coast and Geodetic 
Survey [“Have You Heard?” Dec.]. In 


| “Operation Pop Bottle,” the Coast Guard 


tossed no bottles in the ocean. It was the 


| Coast and Geodetic Survey. 


The Coast and Geodetic Survey is re- 
sponsible for the surveys and charts boat 
owners the country over depend on. 

V. P. Cackowsxt, Tampa. 


The Wandering Filter Screen 


Tue Model Garage story about the 
filter screen that wound up against the 
fuel-inlet hole [Jan.] was a good one. 
But when the bus wouldn't start, I think 
Gus went after the trouble backwards. 
Why didn’t he remove the gas-line con- 
nection at the carburetor first? Then, by 
cranking the engine, he could have 
checked both gas lines and the fuel pump 
at once. If no gasoline was being pumped 
out, then he could have gone back on the 
lines and pump. 

Anyway, how did the school bus ever 


CONTINUED 


IRE FACTS THAT CAN SAVE YOUR LIFE 


ONLY ARMSTRONG TIRES 
HAVE PATENTED 
INTERLOCKING SIPES 


“SIPES” are the slots put in a tire’s tread to 
give more gripping edges, to stop skidding. 
Armstrong's interlocking, S-shape siping (see 
magnified view at left) provides grip in ALL 
directions, gives you sharply improved pro- 
tection against both forward and side skids. 


AND UNLIKE tires which have siping 
just cut into the tread, Armstrong 
siping is molded in, deeply. Long after 
the mileage that wears away the shal- 
low siping of ordinary tires, Armstrong 
siping continues to give you full pro- 
tection. Safeguard your car against 
deadly skids . . . compare, and see how 
> Armstrong gives you far more siping 
) than other leading tires. 


~~ 


ARMSTRONG TIRES 


ONLY ARMSTRONG 
TIRES HAVE 
PATENTED 


SAFETY DISCS 


—Grip the road to 
stop deadly skids 
as no other 
tires can! 


TREAD STAYS OPEN 


Like fist abi 


TREAD CAN CLOSE 


ove with out dises, tread 


pu 
e their grip, 
nd new tires 
can go smooth like this 
. and you skid! 


ARMSTRONG RUBBER COMPANY 
Home Office, West Haven, Connecticut 


get to the lake if the filter screen was 
loose in the fitting since the day before? 
Wouldn't this have stopped the engine 
the first time it was started? 

Rosert Carson, Storm Lake, Iowa. 


We'll have to concede that Gus did 
take the long way round to find the trou- 
ble. But there is no doubt that the bus 
could have made it to the lake. The filter 
screen was merely loose on the fuel-inlet 
fitting. It took 24 hours for it to work it- 
self off the end. 


Lubing Car-Door Rubber 


In “Hints from 
the Model Garage” 
{Jan.], you say the 
use of brake fluid 
on_weatherstripping 
will prevent sticking. 
‘This may be true, but 
brake fluid is also a 
good paint remover. 

Ivan E. Lortis JR., Columbus, Ohio. 


The brake fluid is applied to the rub- 
ber with a rag, not doused over the car. 
The rubber absorbs the glycerine in the 


We'll train and establish you in 


YOUR OWN LIFETIME BUSINESS 


fluid and the alcohol evaporates before it 
can do any harm to the finish. The care- 
ful worker will have no trouble. 


. For many years I have been using 
paste wax on car-door rubber to prevent 
sticking. Wax is not so messy to remove 
if it gets on your clothing. It has an- 
other advantage in winter: Ice won't 
form on the rubber because water won't 
penetrate the wax. 

A. A. Levesque, Somerset, Mass. 


Want to Treat a Gunstock? 

Jusr picked up some news that may in- 
terest readers of my article on that mouth- 
ful: polyethylene glycol-1000 [““They've 
Licked Wood Shrinkage,” Dec.]. 

They can now buy the chemical in 
small quantities—a 4.46-Ib. package for 
$7, or two or more for $6 each—from the 
Crane Gun Stock Co., Waseca, Minn. 
One package dissolved in five quarts of 
water makes seven quarts of 30-percent 
solution. Crane will also supply the poly- 
urethane varnish—a half-pint for $2.50, 
or a full pint for $4. 

F. A. STRENGE, Madison, Wis. 
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Everything furnished. Write for details today. 
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[rz cenbainge tl omtand tam under wo ian and 


' 
| 
4 


field is wide open with our excl 
absorption method of cleaning 

y to learn and quickly 
established. There's no overhead, no shop needed 
m home and provide all services 


industry! If no 


We Help You Grow tisdic ear utbovn 


jerative program, vou are fully trained through 
nearby dealer and af our 50-hour training school. 
fou're kept up-to-date through a monthly. mag: 


azine, nat'l conventions, and at regional meetings 
where Hdqirs’ staff come fo you in your arca. 
You're backed by nat advertising in consumer 
(McCalls, 


Parents’, House & Garden, etc.) and 


Prompt, expert counsel), ad kits, folders. Sproduct 
Bevelopment, ete. “Staff af Hagire to the last man 
Sethe best friend 1 hace in business. They're alway 
tilling to do eversihing possible to. guide me to 
‘en greater success, says J: Hoak of Charleroi, Pa. 


NOW...cer 
EVERYTHING 
YOU NEED TO 
PREPARE TO EARN 


ELECTRONICS 


Jaa To GUIDED MISSILE CONTROL, etc. 


One of —_ 
Today’s — 
BRIGHTEST 


TECHNICAL 
INSTITUTE 
CHICAGO 41, ILLINOIS 


Build ever 300 practical proje: 
from many shipments of Rai 
Electronic ports. You build and oper. 
ote TV-Radio circuits 

microphone dion od 
major projecis—all designed te. pro- 
vide outstanding practical experi: 
fence at home. 


Thanks to this exclusive home train- 


is almost like having © 
your side. 


your home laboratory 
BUILD ‘ond KEEP a fi 
th COLOR OSCILLOSCO! 
ind @ Jewel Bearing VACUUM TUBE 
VOUTMETER. You will indi 
ment ideal for helping yo 
Your spare time while @ 
‘when working full time 


For added practical expe 
can also build and keep 


43, tL, Dept, P5-4-0 


your FREE booklet, "Electronis in Space Travel,” 
‘ond tell me hew I may prepore to enter one or more bronches of Eee- 


in 


‘See the Stars, Moon, Planets Close Up! 
3 ASTRONOMICAL REFLECTING TELESCOPE 


60 to 180 Power—Famous Mt. 


lescope, always. so easential, is 
‘Neo ineluded 
Jorable ipod, BR 
Juable BTA CHART plus 213 
Tiow To Coe SoUI ReLescore” Book 
$29.95 postpaid 


eveniece "avaliable 
\ Aifiee piwere An Optiat Fadet 


KNOW, THE TRUTH ges eit cain 


GET READY FOR THE SPACE ana SCIENCE ERA! SEE SATELLITES, MOON ROCKETS CLOSE-UP 


“AMAZING OPTICAL BUYS 


*.and OTHER SCIENTIFIC BARGAINS 


ARMING. A 
InGS IN OUR PREE CATALOG" 


NEW! CIRCULAR SLIDE RULE! 
Fory to Use! 

ireular’ Sli 
‘figures fraction: 
wubes, Toots, Br 


percentages, ad) 
Portions, clreumferenees, areas, "retail 
Prices, fuel consumption. Eliminates the 
Eonfustons of ordinary slide-rules. 
Directions, inched. 

‘Stock No. 30,336.N. 


$4.05 pontoald 


ber inet of obfeadve g ‘diame! 


41a" ASTRONOMICAL TELESCOPE! ass bowen: 
B Risboe but terete swe lu wil 

‘ner stars, tive ‘the 

tution. 
dod trl: 


4) pees 


250%, Law say epeplcen 
with Seape,-Valuable SPAN CHART pl 
siihus “HOW 70 Uae VOOR PebEs 

na Stoek No. 68.008-N... $74.30 4 


Tap Eietee Clack Dee 
‘11080 Lob. Barrington, 


heal racinut pin 
fer 1°DAY THEAL 


rat 
NEW BINOCULAR-TO-CAMERA HOLDER 
1 jor Exciting Telephoto Pictures 


fe $1180 Postpaid 


BUILD A SOLAR ENERGY FURNACE 


wining new field, Hulld sour own 


niet 
ait 
ok No. 70.130-N. 00 Posteaia 


WAR SURPLUS! — INFRARED SNOOPERSCOPE 
in ot $39.50 
Se i cna 


“aa 
Detter hy ‘Slae "8s 
Weta with carrsing eases 12 lm 


tnteared 
einai Ja furated ew bk 
‘Stock "No. 85,008. 


y INFRARED Light Source av; 
tock" No, 


EDMUND SCIENT 
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SEND CHECK OR MONEY ORDIR 


co 


LOW PRICED STOP WATCH 


7 W $515.95 Postpaid (tax inet.) 
Take Telephoto Shots Thru 
7x50 MONOCULAR 


$15.00 Postpaid 
ASTRO-COMPASS AND TRANSIT 


War surplus! Astro Compass alone cost 
‘$73, We have ndded 4 Sighting Level 
we versatility, Hundreds of uses in 
y. brick Iaylng, foundation ‘work, 
ing, irrigation or drainage. Much below 
‘of ordinary. surveying inatruments, 
Ydeat for do-it-yourseifers. 10%" hikh, O° 
. Jong, 4 wide, Adjustable leveling plattorm 
2 spirit levels for -aligning—alno. spirit 
jevel in sighting attachment. A tremendous 

g Barkan, 


‘Stock No, 70,267-N 10, 


ald 
#F MECHANICAL DRAWING SET 


Regular Price $19.00 
Our Price Only $8.00 Pstpd. 


‘wa guarantee yt 
‘8.00 


Nickel plated 
Postpaid 


BARRINGTON, NEW JERSE 


The month in science 


integrator ray. Taking their lead from Buck Rogers, the wizards at 
~” Carl Zeiss over in Germany have come up with an honest-to-gosh 
disintegrator. Only it turns out to be a high-class milling and 
g machine instead of a handy weapon for blasting unruly 

Martians. 


Zeiss’s Electron-Beam Milling Machine is unlike anything any 
blue-chip machinist ever hovered over. It’s big—five substantial 
cabinets speckled with knobs, meters, and lamps—but it works 
only on small pieces. They go inside a vac- 
uum at the bottom of a tank. The cutting 


—- Y tool is a needle-sharp beam of electrons 


shooting down the tank. The beam disinte- 
grates whatever it . heating the target 

qecrnon cent —e- area so hot—11,000 degrees—that those 
atoms boil away (the rest of the workpiece 
stays cool, comparatively). 


pyet dd The tricks you can do with such a powerful 


and precise tool are fantastic: bore 100 

holes haga line ecco the head of _ 

RL pin, drill clean through a sapphire wate 
TOO VEN bearing in seconds, weld .060-inch-thick 
—_— — stainless-steel sheet into T shapes at the 


rate of seven feet a minute, cut accurate 
(MAGNETIC LENS slots as small as .0008 inch in the hardest 
materials. The beam machine will come in 
very handy for such demanding jobs as 
Bas: welding cores for atomic furnaces, drilling 
‘les in spinnerets that extrude 
those small-as-a-speck- 
parts for modern electronics. It 
¢ on all kinds of exotic but essen- 
from columbium to zirconi- 
um-—that y ordinary cutting and welding 


WORKPIECE preg techniques. 
ie You can't control this electron cutter with 
a handwheel, miking as you go. Magnetic 


coils inside the tank guide the beam, in 
precisely the same way deflection coils in a television picture 
tube control movement of its image-tracing beam. A magnetic- 
tape recording feeds signals to the deflection coils, providing the 
“program” for a complete job. 
The electron-beam machine is the brainchild of a rather grim- 
faced Rhinelander, 39-year-old Karl Steigerwald. It will be man- 
ufactured in the U.S. by Hamilton-Standard, the airplane-pro- 
peller outfit. 


DEFLECTOR 
TO MOVE BEAM 


The great helium shortage. For a w it looked as if deep-sea 
divers, welders, and highbrow physicists were going to run out of 
their oddest essential material-, the strange gas helium, The 
supply to department stores was cut off temporarily—that’s why 
the big beautiful balloons were missing from the Thanksgiving 
Day parades two years ago. But now the Bureau of Mines’ huge 


‘CONTINUED 


The month in science 


new plant at Keyes, Okla., is pouring out the stuff, and 12 more 
refineries are planned. 


The reason for the helium shortage was its sudden postwar popu- 
larity—for uses besides filling balloons and blimps. Demand mul- 
tiplied five times in the past 10 years. Deep-sea divers breathe it 

mixed with their oxy- 


How cold and pressure get pure gen supply (helps 

uae sox MINA Brevent the bends), 

elie yom ReneS eee ate Tnpenarun, Welders use it by the 
7700 PS PRESSURE —— 1 y 

Pees tankful—it forms acor- 

Dare rosion-blocking blan- 

—300" TEMPERATURE, ket over the weld area, 


aorsimsene’ sow | suicidal fee woikeon 


WASHING Ato ia tricky metals. The 
Fae most sensitive elec- 
ro tronic amplifier ever 


—t invented, the maser, 
won't work unless it 
wae fae sits in an atom-freez~ 
7 wavertes —_LQUEFIEs FILTER. ing bath of liquid he- 

——]—__ lium. Manufacturers 
of tubing pump heli- 
um through the prod- 
uct to spot leaks—it’s the leakiest stuff known except hydrogen, 
revealing in minutes a hole too small to let out a quart of air in 
2,000 years. The National Archives preserves the originals of the 
U.S. Constitution, Declaration of Independence, and Bill of 
Rights inside glass cases filled with helium (this gas won't de- 
teriorate anything). 


By any yardstick, helium is an oddball among the elements. Even 
its discovery was extraordinary—a self-taught astrophysicist, 
J. Norman Lockyer, first spotted it on the sun, and not until 23 
years later was a trace found on the earth. Its strange properties 
are what make it so valuable. 


> It is an absolutely inert gas. It can’t burn, or explode, or react 
with any kind of chemical, or corrode anything. 

> It is much lighter than air, just fine for lifting balloons. (Hydro- 
gen is lighter still, but very explosive.) 

> It changes to liquid at a lower temperature than any other sub- 
stance, just a few degrees above absolute zero. And then it acts 
more strangely yet. One form of the liquid runs uphill. 


The U.S. Government has a total monopoly on helium produc- 
tion (outside Russia, anyway). Natural (cooking) gas from wells 
in Texas contains a tiny fraction (about two percent) of helium. 
The Government taps into commercial pipelines, wrings out the 
helium (by chilling the gas to liquefy everything except helium), 
then sends the cooking gas back on its way to your kitchen range. 
The pure helium is shipped from the Southwest to the rest of the 
country by tank car and tank truck. It’s not cheap. One tank car 
(250,000 cubic feet) of helium sells for $4,750 plus freight, whole- 
sale, but the Government, which is its own best customer for this 
queer commodity, gives itself a discount. 
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OIL FIRING IS 
white 


NOW 


New way to 


Qsue 
ros 


home comfort by smoothing ou 


Smoke and soot are banished from 
your heating system and your home 
by CUSTOM Mark II firing, and 
with them go about 95% of your 
service costs (caused by carboned oil 
nozzles, dirty electrodes, and soot 
blanketed heating surfaces), New 
sealed combustion chamber stops 
“standby loss"—the loss of heat up 
the chimney after the burner turns 
off. This, with 100% combustion of 
the fuel and climination of smoke and 
soot, results in amazing fuel savings. 


Big fuel savings, plus wonderful comfort 
CUSTOM Mark Il VoluMetric 


heat with oil 


Here is a remarkable new heating development by 

Tron Fireman, called CUSTOM Mark II VoluMetric 
Combustion —which eliminates smoke and soot ~ 
much less fuel — needs no chimney draft — greatly improves 


uses 


t uneven heating. 


Combustion has been under devel 
opment for 10 years and is now in 
use in thousands of homes and 
buildings. Users report fuel cost sav- 
ings ranging from 40% and higher, 
down to 18%. An owner reports 
from Rhinelander, Wisconsin: Cost 
of heating a six room house during 
previous heating season, $244.50, 
Cost last season, with a CUSTOM 
Mark II furnace, $136.39, a saving 
of $108.11, or 44%. Users are enthu- 
siastic about the top comfort they 
enjoy. Mail coupon for further infor= 
mation, sent free. 


iB 


mw 


Iron Fireman. 


HEATING AND AIR CONDITIONING 
CONTROL INSTRUMENTS 


AIRCRAFT COMPONENTS: 
‘AND EQUIPMENT 


(MISSILE AND AIRCRAFT GYROSCOPES 
ELECTRONIC EQUIPMENT 


Iron Fireman CUSTOM Mark 


instant of ignition each time the fire starts, and stays clean, 


OIL FURNACES 
AND BOILERS 


with VoluMetric Combustion 


‘ombustion, all the correct conditions needed 
jon are created within the furnace without 
furnace of boiler with this advanced firing 
‘needs mo chimney... simply an exhaust vent. With 

‘ombustion both oli ang alr are metered with pre- 

‘2 carburetor, and mixed in the exact ratio required 
9 Smokeless flame. Combustion is clean from the very 


vplished by the Combustion Flow fan (top arrow) and 
fuel and air injector (bottom arrow), 


Unique horizontal furnace for commercial and home use 


Since it needs no chimney . . 
exhaust pipe . ... this unit space heater can be 
Used in’ any commercial building, including: 
Service ‘stations and garages, stores, factories, 
bowling alleys, warehouses. ‘Can be’ suspended 
from the. ceiling and a small vent pipe put 
theough the ceiling or wall. Ideal for many 
idential heating applications. 


merely a small 


IRON FIREMAN MANUFACTURING COMPANY 
3023 W. 106th St., Cleveland 11, Ohio 

iin Canada, 80 Ward St., Toronto, Ontario) 

| would like more information as checked: 

COCUSTOM Mark 11 furnace. [7] CUSTOM Mark II boiler. 
CUSTOM Mark II horizontal furnace for commercial heating. 


Name 
Address 
City _ 


State or Prov. 


PS 


Some pussles you can solve by sight, some by 
mechanical skill, some by reason alone. Here's 
a mixed batch for you to try. On page 212 are 
the answers to all but the Puzsle of the Month. 
For that, you'll have to wait till next month. 


Puzzlers 


By Joan Steen 


The case of the seven-link chain 


ERE’S a brain teaser that might have 

come straight from the Arabian 
Nights. I like it because the solution is 
so ingenious. 

A traveler in the East arrived at an 
inn robbed of all his possessions except 
a gold chain. The chain, not joined at 
the ends, had seven links. The innkeeper 
offered the traveler lodging for a pay- 
ment of one gold link each day, as long 
as the chain lasted—but he would neither 
accept payment in advance nor allow any 
payment to fall in arrears. 


‘The traveler at first was unhappy at 
the thought of mutilating his beautiful 
chain by breaking off a new link every 
day, but soon devised a way to make 
this unnecessary. 

(Fortunately, the thieves were caught 
and the traveler's money was returned at 
the end of a week, just as the links ran 
out.) 

Your problem is to find the minimum 
number of breaks the traveler had to 
make in the chain and still satisfy the 
demands of the innkeeper. 


BOTTLE, BOTTLE ‘OU can solve this by 
oo ee Twa 2 PITCHERS Yous at it. But 
PrToHER 3 SWERS there's a mathematical 


20 POPULAR SCIENCE APRIL 1960 


way out, too. 

Each weighing is bal- 
anced. Express the bot- 
tle’s weight in terms of 
the tumblers. 


[OGICAL puzzles—more than most— 
sound utterly impossible when you 
first read them. The trick is to steer your 
way through the facts one at a time, re- 
membering that a fact often tells you 
more about what's not possible than 
what is. 

Clark, Daw, and Fuller make their liv- 
ings as carpenter, painter, and plumber, 
though not necessarily in that order. 

1) The painter recently tried to get the 


CONTINUED 


WINNING COMBINATION 


.+.PERFORMANCE...SIZE...COMFORT...AGILITY 


No compact car anywhere in the world combines so much in one car, at so low 
a price, 2% LARK PERFORMANCE puts it way out front ahead of any of the 
others. And, it does it with economy. The Lark V-8 stretches gas consumption like 
a rubber band. It’s big car performance in a compact car. 2 LARK SIZE 
is ideal. It’s three to fifteen inches shorter than any other U.S.A.-made compact. 
<> LARK COMFORT is delightful. Though Lark overall length is shortest, 
its interior dimensions combine larger-car head-shoulder-hip-leg room. The Lark 
seats six adults in real comfort. 2 LARK AGILITY is terrific. Scoot, slip, scurry 
through traffic with verve and ease. The Lark's short bumper-to-bumper size and 
firm suspension make driving delightful, effortless fun, [- DRIVE THE LARK 
and see for yourself. Visit your Studebaker Dealer for a demonstration, today! 


LOVE THA TARK” STUDEBAKER 


PS Puzzlers 


carpenter to work for him but was told 
that the carpenter was out doing some 
work for the plumber. 


ARE to match wits with a Greek 


2) ‘The plumber makes more money 
than the painter. 
3) Daw makes more money than Clark. 
4) Fuller never heard of Daw. 
Can you tell who’s who? 


thinker who lived 2,500 year ago? 

Anaximenes said that all matter could 
be reduced to one substance: the “mist.” 
When rarefied, the mist was warm. First 
it formed air; eventually it became fire. 
When condensed, the mist cooled, first 
becoming water, then earth. Anaximenes 
invited his listeners to test his theory. 

“Open your mouth wide and blow on 
your palm,” he instructed. “The rarefied 
vapor comes out warm. Now purse your 
lips and blow out a thin stream. See how 
cold it is? That's condensed vapor.” 

Can you explain why—non-“mistily.” 


MECHANICALLY minded fellow 
thought of this one. It’s the kind of 
thing that could happen to anyone. 
Lester decided to replace all the noisy 
snap switches in his house with silent 
mercury ones. He'd never installed any 
of these before, but he found they had 
the same two terminal screws as the ordi- 


nary switches with which he was familiar. 
Having turned off the house current, 
he was mildly annoyed to find he had mis- 
laid his glasses, But the work involved no 
eyestrain, so he replaced all 10 switches 
rather than stop to hunt for the specs. 
When the current was turned on, four 
switches worked, six did not. Why? 
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Puzzle of the 
month 


UCKILY someone told me the answer to this 
one at the same time as the puzzle. Other- 
wise—like the wife of one PS editor—I might 
still be working on it: 
‘The census taker, placing one weary foot after 
another, climbed the steps and rang the bell. 
“How many people live here?” he asked the 
person who answered the door. 
“Three,” was the prompt answer. 
“And their ages?” 

‘The reply startled him: “The product of our 
ages is 225, while the sum is the same as the 
house number.” 

The census taker looked up to check the num- 
ber he had already noted on his tally sheet, 
“Hmm,” he said, “I need to know one more 
thing: Are you the eldest?” 

es,” the person said. And the census 
taker, cheered at the novel answers, smiled as 
he wrote down their ages and walked away. 


Picture yourself in this profitable scene. 
‘You can now save-by-mail from the comfort 
of your home and earn a full 5% % a year paid 
quarterly on your hard earned funds. Sim- 
ply transfer your savings—by mail—to First 
Western Savings, Nevada’s largest Savings and 
Loan Association. First Western has always 
paid more to savers, and this higher interest rate 
follows fourteen consecutive interest payments 
to First Western Savers of 5% per annum or 
more, paid quarterly! Quarterly payments al- 
low you to easily withdraw funds without los- 
ing interest, or you can let the interest remain 
in the account for compound earnings, every 
three months. 


Few savings institutions can offer such an 
attractive rate. First Western can do it because 
it is located in the fastest growing area in the 
country, where dollars are needed to finance 
expansion. The officers and directors of this 
$33,000,000.00 institution are all community 
and state leaders of Iong standing. And, First 


Write or mail funds to: 


FIRST WESTERN SAVINGS 


AND LOAN ASSOCIATION, DEPT. G. 
118 Las Vegas Bivd., South + Las Vegas, Nevada + A. G. Neumeyer, Pres. 


1 
Now Earn 5xz% On Your Savings... By Mail 


Western proudly boasts a long history of 
dependable performance and above-average 
earnings. Another important point; withdraw- 
als-by-mail have always been paid instantly. 


Saving by mail is the easiest and most 
profitable way to save—no traffic, no waiting 
in line, no wasted time. Join the more than 
16,000 First Western Savers from all 50 states 
and 51 foreign countries who save more and 
earn more by transacting their savings busi- 
ness... by-mail...with First Western Savings, 
Nevada's largest Savings and Loan Association. 


You can open a Save-By-Mail account with 
as little as $1.00. Transfer your savings 
today, and earn: 54% a year on accounts 
of $5,000 or more, 544% a year on all 
others. Interest paid quarterly on all ac- 
counts. Funds received by the 15th of any 
month earn from the 1st. 


WHAT SECRET POWER 
DID THIS MAN POSSESS? 


BENJAMIN FRANKLIN 


(A Rosicrucian) 


"Way was this man great? How does anyone 
—man or woman—achieve greatness? Is it not 
by mastery of the powers within ourselves? 
Know the mysterious world within you! At- 
tune yourself to the wisdom of the ages! Grasp 
the inner power of your mind! Learn the sec- 
rets of a full and peaceful life! 


Benjamin Franklin—like many other learned 
and great men and women—was a Rosicru- 
cian, The Rosicrucians (NOT a religious or- 
ganization) first came to America in 1694. 
Today headquarters of the THs BOOK 
esicrucians send over seven "PREY 
million pieces of mail an- ae 
nually to all parts of che [es 
world. Write for YOUR 
FREE COPY of "The Mas- 
tery of Life’—TODAY. No 
obligation, No salesmen. A 
non-profit organization, Ad- 
dress: Scribe N.B.Y. 


The ROSICRUCIANS 


SAN JOSE * (AMORC) * CALIFORNIA 


TE aetiNe THIS couron—————— 

Scribe N. 

| The ROSICRUCIANS (AMORC) I 

J Sa Jose, California | 
Please send me the ree book, The Mastery of Lif, | 

1 which explains how T may learn to use my faculties 

| 3nd powers of mind. H 

a : 

1 1 

[Address 

1 City. I 


f 
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MODEL CHANGEOVER SALE! 
1959 MODEL—BE 


8” TILT ARBOR saw 44 


BLADE THLTS—TABLE = 7 4 
REMAINS LEVEL ‘f : 
gel Gm?! 7 
» fe 


dadoes, cuts compound angles — everything ex- 
pected of saws costing four times as much. Depth of cut 
‘djustable; 0” to 2'4” — table always level. Send check 
‘er M.O. $2.00 deposits on C. 

‘SPECIAL BARGAIN — This saw is our 1959 model. Each saw 
is brond new — sent to you in factory sealed cartons. Sold 
nd guaranteed direct from the factory to you at a 
fantastic bargoin, 


FREE 10 DAY TRIAL — MONEY BACK GUARANTEE 


Try this fomous saw 10 days. If you are not satisfied that 
it does the work of any tilt arbor saw, regardless of price, 
return for immediate money back refun 

nt Express Collect. 
We reserve right fo refund money if stock is exhausted 


AMERICAN MACHINE & TOOL CO. 
ROYERSFORD 18, PA. 


Send for your FREE 


1960 
CATALOG 


HI-FI, HAM RADIO 
MARINE... TEST 
Over 150 do: 
self electronic kits 
are illustrated and 
described in this 
complete Heathkit 
Catalog. 


your. 


mes 
DO-IT-YOURSELF... .1T'S FUN 
IT'S EASY & YOU SAVE UP To 2 


HEATH COMPANY /Benton Harbor 16, Mich. 


[sperm 


Please send the FREE Heathkit Catalog 


NAME 


ApoREss 


ore ZONE___STATE 


Bea MASTER TELEVISION 
RADIO- ELECTRONICS 
TECHNICIAN 


In One Of 
AMERICA’S BIG 3 
INDUSTRIES 


MAKE MORE MONEY 


A Successful Career... Security... 
Are Yours NOW in Modern Industry! 


RIGHT NOW IS THE BEST TIME for you fo get into 
the field of your choice! You con be a port of its 
growth, you can increase your earning power, you 
can really build « Successful, Secure Future. Send 
coupon for complete facts by mail NO SALES- 
MAN WILL CALLIT 
N.T.S. TRAINS YOU RIGHT, FAST and EASY! Incom- 
plete “short-cut” training limits your earning power, 
disqualifies you for top-pay jobs. N.T.S. Shop, 
Tested Home Training is 
# BETTER—classroom developed, lab ond shop- 
Tested, industry-approved, home study designed. 
* MORE COMPLETE— you leorn All Phases and 
you receive Everything You Need for Success. 


+ LOWER COST—One Matter Course at One Low R CONDITIONING 


Tuition gives you more training at lower cost REFRIGERATION 


TRAINING PAYS FOR ITSELF AND MORE...Eorn 
your wition—and more—while in training. We’ ELECTRICAL APPLIANCES 


show you how. Many students have...s0 can you! 


NATIONAL 4% SCHOOLS. 
Wide Tang Since 195 
eee area US. 


‘GET THE BENEFIT OF OUR OVER SO YEARS EXPERIENCE 


CHOOSE YOUR FIELD. SELECT ONE OF THE “BIG 3” NOW. CHECK COURSE DESIRED 
Mail One of These 


ARMCHAIR ADVENTURE 
CAN BE EXCITING 


With a NATIONAL NC-60 SPECIAL “A” Shortwave Radio 
Receiver you can explore the four corners of the earth, sail 
the seven seas, rss, n the comfort of fave chi 
the six continents to visit 260 foreign lands. Enjoy stand- 
SAVE TIME, WORK, MONEY | aii broadcast too, with this powerful new radio receiver. 
yeu ‘Suggested price only $59.95. Write for literature and the 
repair job name of nearest dealer. 


Y 
isily, right! JOIN THE NATIONAL ASSOCIATION 
OF ARMCHAIR ADVENTURERS 
‘SEND 50c for membership certificate and exciting new book 
‘on shortwave listening—tells when, where, how to listen, 
provides log for listing countries you hear. SEND 50c to: 


National RADIO C0., INC. 


MELROSE 76, MASS. <ec 
‘A wholly owned subsidiary of National Company, Ine. 


Export:"AD AURIEMA, INC, 85 Broad St, New York, N.Y., U.S.A. 
In Canada: CANADIAN MARCONI CO. Toronto 17 


LEARN WOODWORKING AT HOME 


‘car repair jobs — in DO! 
time. it" you're a. beginner mechanle you 


YES! FIX 


we yourself hours of work. "Sand 
‘money, to boot! 


‘expert help of 176 Oficial 
etary Sh 


Pac he 
ods devel 
engineers for thelr own toe 
for car fines — ‘botled down 
In one handy book. 


No guesswork! MOTOR'S. 
atch" expert "Know: 
how" guides" your hands 
1, Through every step ot praee 
hse! Uenlly every Job. With lear 

{lusteations ‘and "1-2-3. in= 


ta 
metiean car—i0 
NEW, REVISED 
everything’ you. need. 
models, Over 1 


‘Cha: 


‘CAI 
BEILATON "Copies “sold. "Used" by USS Armed 


SEND NO MONEY! Just mall coupon. Use 
‘Manual form whole week. free. Tt you don't agree 
that it ts the greatest time and work-aaver you've 
fever seen—return in 7 days, pay nothing. 


fine woodworking eae 
cabinetmaking Fl 


Prepared by expert in- 


structors, the course con- 
| sists of 22 profusely illus: 
trated training manuals 


ining and experience in actual construction. 


Seer tapped for eins a ptesserats ite, 
SEND FOR FREE BOOKLET TODAY | 
TINTERSTATE TRAINING SERVICE 


| Dept. 2 , Portind 1 
Piecte send tre. book 
Gone (a Wesdwont 


to 


LoS SSS SS Seed 
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Have Fun! Build This “Sip ’n Snack” Project 


SEND FOR FREE PLAN 


MASONITE Mey 


CORPORATION 


®Moronite Corporation—manulacturer of quality sane! products 
Tor building and industry. 


.. which shows how to build a smart, efficient 
“sip ‘n snack” center for a family or activities 
room. You will find it enjoyable and easy to 
work with these complete plans in doing the 
walls and snack bar with Masonite’s new 
cherry and walnut wood-grained panels in 
seven delightful color tones. 

Expensive? Not at all. Masonite® Royal- 
cote® panels, for a 12’ x 8’ wall, cost as little 
as $22.12. The materials call for only a modest 
expenditure compared to the pride and joy 
this project will bring you. 

But see for yourself. Fill in and mail the 
coupon for free information on Masonite’s 
“sip 'n snack” center and new wood-grained 
panels, available at your lumber dealer’s. 


e 1 
| Begeohs St cxcgn 9, | 
| Tr Gisueda Masonite Compaction, Uatinons, Quebec | 

‘Send FREE plan on your new “sip 'n snack” center— 
1 no obligation. 1 
1 1 
I | 
1 1 
I I 
1 if 
L 


LEARN BY PRACTICING! YOU 
SET 25 KITS TO BULD THIS 
WEAVY-DUTY CONDENSING UNIT 


It’s easier to succeed in 


e ene e 
Air Conditioning 
and Refrigeration— 
the uncrowded top-pay field 


Make no mistake about it: Your opportunities to make 
big money are best in the uncrowded air conditioning 
and refrigeration field. Judge for yourself! During a 
recent 6-month period, the production of commercial 
compressors increased 40%! Over 3 million refrigerators, 
freezers and air conditioners are sold yearly. Today more 
than 150 mullion units need maintenance. Experts say that 
20,000 newly-trained technicians must enter the indus- 
try annually to fill top-pay jobs or to open service shops. 
Lear at home in spare time by practicing. CTI sends 
tools and parts to build a % hp commercial-quality 
condensing unit. You build a refrigerator, freezer, air 
conditioner or milk cooler. Many students earn money 
fixing units while training. 

‘Mail coupon for new catalog and lesson samples. No cost 
nor obligation. See if air conditioning isn't really best 
for you~easiest to master—more loaded with big-job 
opportunities. Act now!—Commercial Trades Institute 
(a non-profit organization), Chicago 26, Il 


P COMMERCIAL TRADES INSTITUTE Dept.R-700f 
POU CRONE INC Ger Semen aon ik 


Ser Succett in Air Conditioning & 
Refrigeration ond Lesson Somplet. Both FREE 
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Beauty by 
Colorcrete 
Can Earn 
High Incomes 


linty concrete, 
_sonry surfaces. Colercretors con do such jobs, in 


COLORCRETE INDUSTRIES, INC. 
S72 Ottows Ave., Helland, Mich, 


NS PATTERNS 
gy Peg Akon 


a 


| BENSEN COPTER 


This full-size one-man copter can be easily built 
and flown by do-it-yourself hobbyist. Three-view 
drawings of the craft may be purchased for $2, 
or drawings of the same machine without engine 
(as a simpler copter-glider) for $1. Send your 
order now to: 


BENSEN AIRCRAFT CORP. Dept. P540 
P. ©. Box 2746, Raleigh, N. C. 


Name ........... sit 
Address mer onsen 


RCA Institutes, one of the world’s leading electronic 
technical schools, offers a Home Study Course in... 


«++» Now you have four comprehensive courses for your 
electronic training . . . from basic electronic theory to the more 
advanced principles of color TV and Automation. 


Electronics 
for 
Automation 


Practical work with the very first lesson. Pay-as-you-learn. 
—* You need pay for only one study group at a ti 


a ceases 

! RCA INSTITUTES, Inc. nome stuty senoot,bept. ps0 

i i 1 Seren of Rodi Ctperton of Ameen 
1350 West Fourth Street, New York 14, N.Y 
Heer iode=iloen aba 
| Sag yor home weinig pogroms Re sllporon 
H j ; 
! = , 

ARCAVictor Company, Lid, 5001 Cote de Leste Rd, Montreal 9, Quebec 
pl cane 


Send for our 
64 page Home 
Study Catalog 


RESIDENT SCHOOLS in New 
York Cty ond Los Angeles of 
‘Technical nsttote 


Voce 
onal School Courses in Elec: 
‘wonler Day ond Evening closer 
ort 4 timer och yeor. Res 
‘dant Schoo! Cotolog sent free 
‘on request, 


ANOTHER WAY RCA seRVES EDU. ‘in, pose enupen 
EXTON THROUGH ELECTRONICS * 


rh) 


CHOOSE 


SILENTONE 


Master or Standard | 


SILENTONE Master 


SILENTONE Standard 


Either one gives you 
more service 


Master The finest muffler your money 
can buy anywhere. Up to 41% more steel 
than ordinary mufflers. Rust-resisting de- 
sign. Double shells. Zinc-coated steel. As- 
bestos liners. Heavier end caps. If quality is 
your first: consideration, ask to see a Master. 
It costs no more than ordinary mufflers! 


Standard A proud new economy version of 
Silentone. Though priced for the thrifty, 
this is no tinny makeshift. It is a heavy, 
durable muffler, the equal of most higher 
priced mufflers on the market. That’s why 
we call it Standard. 


For a fine glass-packed mufjler with a unique | 
quiet power tone, ask about Dynatone—now | 


custom engineered for your car. 


Sold only by America’s 
leading automotive chain stores 


SILENTONE 


Dept. 4D 


MUFFLERS 


Toledo 1, Ohio 
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NEW 
4 


6-SHOT 
REVOLVER 


ELEPHONES 
bes omar 


*) GIANT 1960 B-A 


FREE caravoc 


A Compt Boyng Oxite pn bemngtiong 


Step into a profitable year ’round business 
with an International’ 240 Utility tractor 


Earn steady profits with a rugged, low-cost See your nearby IH dealer for a 
38.5 hp International 240 Utility! Dozens demonstration of International 240 

of homeowners, business, and industrial Power, Beans and Se Or 
ants in your neighborhood are prospects.  Wtite today for free catalog. 


andscape, trench, load, mow, clear snow, 
do countless other utility jobs, with an eco- QO 
nomical ‘‘240”. A complete line of equipment INTERNATIONAL 
is available to keep you busy the year ’round. 
A small down payment can start you in a HARVESTER 
full-time business of your own. 12 Dept PS:4, P.O. Box 7333, Chicago 80, ML, 


$ 


particulars 


FREE’ AIRMAILS! 


icker promo- 
years AMEnr- 


rests you and mail coupon 


ee 
ig the past 
jous people to reach higher 


Dept. 446, Drexel ot 58th, Chicago 
please send FREE ahd post 


IN SPARE TIME AT HOME 


PREPARE FOR BETTER JOB, BIGGER PAY 
ight otherwise waste. Or if 


2 
& 
FS 
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A 
2 
g 
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4 
F} 
= 
3 
3 
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3 
a 


ta = 
Moon Rocket stamps. Both ot these remarkable collections ig 
— "containing stamps worth up to 25c each! — for only | 
ie to cover mailing costs. Extra: Other sensational stamps 
for your free examination, plus Big Bargain Catalog. Rush 3 
10¢ to 35 
Be 
ai 
RUSH my Free Airmail Collection and other offers. 338 


ling costs. 


PRINT 


CAR BURNING OIL? 


oatheaste 
HISTOR’ SEAL then souts 


Send on 
ipment—or COD plus postage. ~ 
398 


STUYVESANT TRADING CO., INC., Dept. 
130 W. 42nd St., New York 36, N.Y. 


Eliminate Dangerous 


HEADLIGHT 


Now you an ELIMINATE d 


aero GLARE, at once with 
{iis dmazing. mew UWVENITE NIGHT ORIVIN 


STUYVESANT TRADING CO., 
130 W. 42nd St., New 


INC., Dept. 399 
rk 36, N.Y. 
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7H" UM AIT" 


14 FT. CATAMARAN BOAT KIT 


EASY 
TERMS 


Lena ee me. LED | 
Rte TAF man peer] 
vi] 

Many Finish in 2 Years 


color 
CATALOG 
epee epee tego te Case 
ese ees tat pl ae 
Pepe aah re 
Sa 


oe 


iam) 


AW FREE BOOK 


Taney 
‘Yor a, FREE copy of ilu 
iD MAN,"" which shows how 10 


Blackstone School of Law, 307 N. Michigan Ave. 
Founded 1890 Dept. 124, Chicago 1, Illinols 


WEAVER scoot OF EAL ESTATE (:2"sogm) 


Want BIG PAY— 


| I Toocewizming anarrmuze, pepe. 30 
i Feats Rae dias Boigdh ne 
Sithevs “bitestion iturteated to 


OFFICIAL SPREAD 

EAGLE SHIELDS 

Silver or Gold 

Pinest quality with reinforced 

aces ant piss for henry duty. 

A gulck sh ef one of these 
official-looking 


SPECIAL OFFER! FREE! — 
Carrying Case PREE with each badge. 


REGULATION POLICE HANDCUFFS 
With New, Exclusive CUFF-STOP $5.95 


aly by baw 
es Wh. Deluse Leather Cu Case: 82 


BIG THREE ENT., INC. 


‘AUTOMOBILE MECHANICS GUIDE. 1122 Pages 
HOME APPLIANCE SERVICE GUIDE. B64 Popes 

TV & RADIO SERVICE LIBRARY. 2 Book Set 

WANDY BOOK OF ELECTRICITY, 1087 Poges 
PLUMBERS & STEAMTIERS GUIDES. 4 Book Set 
CARPENTERS & BUILDERS GUIOKS. 4 Bock Set 
DIESEL ENGINE MANUAL. 640 Poges 

WELDERS GUIDE. 608 Pooes 

MATHEMATICS MADE EAST. 672 Poges 
MACHINISTS & TOOLMAKERS HANDBOOK. 1250 Pos. 
WIRING DIAGRAMS. 304 Poges 

REFRIGERATION & AIR CONDITIONING. 1360 Popes 
ELECTRIC LIBRARY. 10 Volume Set 

IALUE PRINT READING. 448 Poges 

MASONS & BUILDERS GUIDES, & Book Set 

LECTRIC MOTOR GUIDE. 1056 Popes 

lL BURNER GUIDE. 416 Poges 

SHEET METAL PATTERN LAYOUTS, 1152 Poges 
SHEET METAL WORKERS HANDY BOOK. 448 Poges 
(DO-IT-YOURSELF ENCYCLOPEDIA. 2 Resk Ser 

NEW MECHANICAL DICTIONARY. 712 Pages 


7-DAY FREE EFAMINATION 


America’s finest 


BOLENS 


outdoor 


BALENS 


power 


equipment 


FMC ORBIT-AIR 
Lawn Conditioning 
Mower 


MORE THAN A MOWER! The FMC Orbit-Air 
with its aerodynamic “eyelone chamber” and 
triple-pitehed blade, is an entirely new concent 
in lawn mower desis, Cuts the grass, mulches 
the clippings super-fine, drives them down to the 
grass roots out of sight, Eliminates raking, feeds 
Valuable humus to grass, prevents compaction 
and erosion, builds both soil and grass. All this, 
plus Automatic Impulse Starting, fingertip height 
‘Adjustment, many other features. Deluxe and 
standard models. Takes a demonstration to prove 
it... ask for one! 


Use this coupon to get fee, fllcolor fi 
| tema of your foval Bolen dealer 
| eck cetolons yoo wont, 
O Riding 8 Walking New Fic orbit 
1 
| 
1 
1 


coupon with your 


1 

| 

| 
air | 
Mowers Mowers | 
1G Utty Tractors] “Convertibles” 
Ti Rotary Tilers Cj Chain Saws | 

| -BOLENS PRODUCTS DIVISION | 
Food Machinery & Chemical Corporation 

leg dent. out. Port Washington, Wisconsin 


Lift the Hood to 
a Bright Future 


Be a Top Pay Auto Mechanic— 
Learn at Home in Spare Time 


Tie this for opportunity: America 
needs 100,000 newly-trained me- 
chanics—and 25,000 more repair 
shops! Skilled men earn up to $3 
an hour and more. Learn this well-paid, interesting, 
secure trade at home. CTI shop-method is easy, 
fast, sure. Diesel Mechanics or Body & Fender 
Rebuilding included at no extra cost. Mail coupon. 


» Tools & Tune-Up Kit Sent 
CTI sends you professional 
Mechanic's Tools and. valu- 
able instruments, including 
Compression ‘Tester, Vacuum 
PRD) Grice & Fuck Pum 
Tanition Timing Light: and a 
handy portable steel case 
MANY STUDENTS EARN CASH as they train. They fix cars 
On their own, of-work io local shops: All facts free. Mail 
Catalog and Sample L 


cae () 


‘Accredited by Notional Home Study Council 


MANUFACTURE THIS BEAUTIFUL 
CONCRETE OUTDOOR FIREPLACE 


Right In Your 
Own Backyard 


$4.00 Worth of 
Sand & Cement 
produces this 
Attractive 
Fireplace. 


Sells on Sight 
from $60. to $80. 
Easy to start your 
own Profitable 
Business. 


The Gener 


Fireota 


GENERAL ENGINES CO., Inc., Dept. 
ROUTE 130, THOROFARE, NEW JERSEY 

Mr. Tor of Philadelphia writes: 1 Nome 

‘Sold 250,in first 4 months. Sell- | Address 

ing to Sears Roebuck, John | C1 ‘ 

Wanamaker, and Gimbel Bros. | City 

in Philadelphia crea. Stote 


SF-40 
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engineering degree in 27 months 


Share rewards awaiting college men . . . higher income 
SéshSjdvancement. Important ficms visit TriState ca 

iiis'to interview seniors. Bachelor of Science Degree 
53" Months in "Electrical. Engineering. (Electronics or 
Bower major), Mechanical, Civil, Aeronautical, Chemi- 
cal Engineersog. fn 36 Months a B.S. in Business Ad- 
inistration (General Business, Accounting, - Motor 


equipped, new ings, labs, dorm: 
Modest costs. Year-round operation, Enter July, Sept., Jan., 
March. Founded 1884. Write J. F. McCarthy, 
Director of Admissions for Catalog ani 
Career in Engineering and Commerce 


= Ws 
Tnlguie Bwensey Rratem 
line step oy step, Sh 


‘method hone 
Diploma awarded, 


CHICAGO SCHOOL OF WATCHMAKING 
2330 N. Milwaukee, Dept. 440, Chicago 47, Ill. 


‘Cures WeSults oka 
*chine Pot 


OURS oF VENTRILOgUse 
34," michigan” 


Fit your outboard motor with the 

MICHIGAN PROPELLER designed to 

eater thrust, quicker pull-ups, 

‘more skiing buoyancy. Send postcard for 

Your FREE copy of our new 1960 OUT. 

‘BOARD CATALOG NOW! It contains 

propeller recommendations carefully 

engineered to provide better perform. 

ance for every specific motor-boat-load combina. 

tion —shiing, speed, cruising or all around 

‘operation. also, fine Skis, boat accessories. MICHIGAN 
WHEEL CO, Grand Rapids? Mich, Dept. PS 


soaking, 


Wolverine’s secret triple 
tanning process fens natu 
relly tough horsehide end 
pigskin supersoft to stay 


solt—even dry solt alter LOW IN PRICE 


ry 
/OLVERINE OFFERS THE | 
MOST COMPLETE LINE 
Y OF HORSEHIDE, PIGSKIN, 
WOLVERINE | STEERHIDE AND BUCK 
= SKIN GLOVES 
——  — 0 
Lowe on wee... 2) 


IF YOU HANDLE CHEMICALS, OILS, ACIOS~ WEAR 
THIS NEW PLASTIC-COATED FABRIC GLOVE 
WITH KNIT WRIST. TOUGH, FLEXIBLE, LONG- 
WEARING. 


‘Once you wear ‘em, you won't be without “em! 
At stores everywhere, 


WOLVERINE GLOVES “*"; 


GET SURE GRIP OF THE WHEEL, FREER ACTION 
WITH SOFT FULL“GRAIN HORSEHIDE GLOVES. KEY- 

‘STONE THUMB ELIMINATES CHAFING. GREAT 
FOR HANDYMEN, TOO! 


ine Show & Tanning Corp 
Rockford, Michigan 


CASH FILING SAWS “2: 


This one machine 
files all these saws ie 


city 


FOLEY MFG. CO. + 413-0 Foley 
Minneapolis i8, Minn. 


‘Send me free book “MONEY MAKING FACTS” 
and Time Payment Plan. 


NAME 


. ZA 
j ZioYA 


(Z4 


Here is a steady repeat Cast business you can start at 
home in your basement or garage, while you are working 
at your regular job. No experience is necessary to turn out 
perfect cutting saws—"The first saw I sharpened came out 
100%. I think the Foley Saw Filer is a marvel of perfection,’ 
writes Clarence E. Parsons. No canvassing—every saw you 
sharpen will bring you new customers. You will find you 
can make up to $3 of $6 an hour—S20 to $30 a week in 
YOUr spare time as a starter. “My spare time saw, filing 
yusiness has made me $952 these first ten months,” says 
R. T. Chapman. 

‘The new model 200 Foley Saw Filer (shown here) is the 
first and only machine that automatically sharpens com- 
bination (rip and crosscut) circular saws—also all hand 
saws, band saws and crosscut circular saws. It is easy to 
‘operate—simple adjustments—no eyestrain. 

Free Book "MONEY MAKING FACTS" —shows you how 
fo get ino this CASH business thot wil pay you up fo $3 10 

investment, na overhead, no sfock 
ry. Time Payments if desired. Moll Coupon 
‘book. No salesman wil call 


ADDRESS. 


STATE. 


35 


MEN PAST40 


Afflicted With Bladder Trouble, 
Pains in Back, Hips, Legs, 
Nervousness, Tiredness. 


If you are a victim of these symptoms, your 
trouble may be due to Glandular Inflammation. 
A constitutional Disease that requires special 
types of medical treatment. Neglect of such In- 
flammation causes men to grow old prematurely 
and before their time. 

Most men, if treatment is taken in time, can 
be successfully NON-SURGICALLY treated for 
Glandular Inflammation. If the condition is ag- 
gravated by lack of treatment, surgery may be 
the only chance. 


NON-SURGICAL TREATMENTS 


The NON-SURGICAL New Type treatments 
used at the or Medical Clinic are the 
result of discoveries in recent years of new 
techniques and drugs, plus over 20 years research 
by scientific technologists and doctors. 

Men from all walks of life and from over 
1,000 communities have been successfully treated 
here at Excelsior Springs, They found soothis 
and comforting relief and new health in 


EXAMINATION RECTAL-COLON 
AT LOW COST 


When you arrive, our Doc 
tors, who are experienced 
speci wake a cor 
plete examination. Y 
then decide if you will 
ke the treatm 

hare so mi 


a ‘New 


jar to men. 
rue fe. Wine toley, 
No‘oulixation. 
(excetsion 
MEDICAL CLINIC 


1 

1 

i 

1 

1e at once, your ! 

New FREE Book. | am interested in full | 
information, (Please Check Box) | 
OHernia ! 
Inflammation _[] Rectal-Colon | 
Se if 

1 

1 

J 


| 
| 
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| 
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a hi-compression 


NOW! 


for only 


With Exclusive 


Push-button Loading 
and Built-In 


Staple Extractor. 


Indispensable for home use...and never before 
priced so low! This compact, all steel, powerful 
SWINGLINE 101 staple gun is ideal for insula- 
tion, carpentry, upholstery, screening, wire fenc- 
ing, plus thousands of other uses, Handle locks to 
fit pocket. Lightweight, maneuverable, jam-proof! 
Staple sizes 4", #4". Send for FREE book—"'Tips 
for Tacking’’. 


Dept. PS-4-0 Long | 


To make it easier for you. . . 
We’ve moved 


CLASSIFIED ADVERTISING 


to a better 
business location 


In this issue, Classified Advertis- 
ing Starts On Page 246 


POPULAR SCIENCE'S giant Classified Advertis- 
ing Market PI if the nation’s most ac- 
tive business locations, has moved from the 
“middle of the block” to a brand new site “next 
to the corner” at the very end of the book— 
where mail order experts tell us we'll all be 
doing “business better than usual.” 

Something for everyman—from abacus to 
zoomar—“bargain seekers” are sure to find it 
among the pages of POPULAR SCIENCE classi- 
fied ads. 

Buying or selling through PoruLan sclENCE 
will be easier and more profitable for everyone 
in this more prominent and easier to find loca- 
tion where it will be open for business every 
month in the same place. 

Turn To Page 246 For The Beginning Of 
The Classified Section. 
[Advertisement] 


SAVE #3 7/2 OW FINE ITALIAN 9 
CHORD ORGANS: 


Buy Direct-From-Importer...GET BIG DISCOUNTS sf 


a |) 
PLAY ONSIGHT! NO LESSONS NEEDED! amis 


Here's the new musical instrument sensation that's suddenly eaptured 
the entre country! You and te elldren ean play old and new songs 
Justa matter of minutes! 


buying direct trom the: I 
the rest just pennies 
HAND CRAFTED IN ITALIAN TRADITION OF QUALITY 

Most domestio-made Electric Chord Organs use interior 

oebat eve ‘of Gest, 

awedtan St 

‘Your Philh a 

sus any outatanding instrument should be! A giant In performanee—yet 
fe selection of 
fh plano, back 

Het new FREE Color Catalog 
{thd lowest Direct Importer-to-You Discount Prices. Hush Coupon 


PIANO-KEYBOARD MODELS ALSO AVAILABLE 
DAY FREE 
“BigSolo Kt withspecaeasylay HOME TRIAL 


i Journ home on SFULL OnYSt 
Jour to hte tn 

“chemlealy Tate Pala FREE TRAC" Only then can You 

100% cortfed protection. Pilinermonie can bring” Ineo. 

anh compen for Gate your home. Details free. 1 

PHILHARMONIC ORGAN CORPORATION | 

Dept. P-40 2003 West Chicago Avenue, Chicago 22, Illinois |. 


TIRED OF JOB HUNTING? 


Send Coupon for 


Heald Trained Engineers 
are Moving Ahead and 
Winning High Positions 


[Gj )\NFORMATION Throughout American 


cache Benseneal emer 
Federal —Stote— Muniipa : BACHELOR OF 

Is oes oor grasa ; SCIENCE DEGREE, 

Sigs peaines cess Gar ease '30 MONTHS 


Ft 
vancement and pay raises, long vacations with pay, 
iibersl pensions-for bots MEN and WOMEN fom 
tat 43. Only agrammar school education i 
Aeeded for many Civil Service jobs 
Lincoln Service iss private licensed organization 
which specializes exclasively in prepariog men and 
omen far Ci Serie examinations. Exch year we 
Prepare thousands of men and women like yourse aa anita esta 
For coming Civil Service txts, i Roe of Heald Students 
vn how you ean better prepare yourself to pass 
3 or positio 2" Enroll Now for New Term 


EASY TERMS 
SMALL DOWN PAYMENT 
BALANCE only 
PENNIES A DAY 


FREE! si5.c019%,caratogs. ano, oinecr 
= IMPORTER-TO-YOU DISCOUNT PRICES 
1 Phitharmonic Organ Corporation —Der 

j 2BOSWTERCaew Avenue: Chicago 22 ti, 

‘ash Clr Cataoe ad Lowest Discount Prices 

wane 


ADDRESS. 
cnry__one__srar 


Diploma Courses: 
sere Heald College Ranks FIRST Aer Gi Gotee TV 


‘ai Carrere 1 le 
Tranpertaton Certs Electronic Technici 
Poa 


peti 


Send for FREE Information 


Heald Engineering College 
“Eat. 1808 


MAIL THE COUPON TODAY FOR FREE INFORMATION 


LINCOLN SERVICE, INC., DEPT. cons 
514 Court Stret, Pekin inois 

| am very much interested. Pause rush ma, FREE and POSTPAID, 
{ull information on Civil Service Positions 


“TOOK IN $217 
FIRST 10 DAYS” 


Some make more, some less... 
We help you to start Your 


Own All-Year Business @ Fi 
Money! With =» —~“/t 
sily operated, wat 


highly efficient Wall 
Washer, Charles Stelle 
took in $217 in first 
ten days. E. L. Goss 
took in more than 
$10,000 in one year. G. 
H. Jones wrote, ‘I 
made a net profit of $1200 on one job.” And 
no wonder—this machine washes walls 6 
times faster and better than by hand and 
with no mess—no drop cloths needed. 

Your Money Making Opportunity « We 
want more men to go into this profitable 
business for themselves and enjoy inde- 
pendence—freedom from layoffs and bosses. 
Customers everywhere —homes, offices, 
schools, churches, hotels, etc. How much 
you earn depends largely on you. What you 
take in is mostly profit. No need to rent 
shop or office; operate from home. Can start 
spare time until your full time is justified. 

Lote No Time—Send Coupon Today for All the Facts 


FREE BOOK! MAIL COUPON TODAY 


\ d 


\ 
Play Right Away! 


ANY INSTRUMENT 


‘Shows how exstly sou can Team 

FREE BOOK. Write for fox obliga: 
no alesma ous 

16) Studie 138, Port Was 
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LEARN TO EARN 


HIGH WAGES 


Jai 
AS A HEAVY EQUIPMENT OPERATOR! =* _G.' 


iSTORY OF 
THE COMPASS 


THE 


: 
8 
$ 
3 
2 
8 
2 
5 


© ONLY CONTRACTOR OWNED AND OP! 
ATED SCHOOL IN WORLD® ASSOCI) 
MEMBER ASSOCIATED GENERAL CONTRAC 
TORS © MODERN EQUIPMENT © V. A. 
APPROVED FOR G. |. TRAINING @ BUDGET 
PAY PLAN AVAILABLE 
wart Tooa¥ 
Fok Fat 
01001 
caTaos 


A jeweled, precision 
igned fer modern 


write 
tor Felder 


F Write Today for Amazing Free Book 
Here ig one of the greatest opportun 

Hime. ‘Make big money fast, in Skin and Lang 

4. Diving. Trained divers needed in hundreds of 

+ industries and by government. Build a success~ 

ul business of Your own. Hourly rates among 

Bighest paid in ‘any Aeld. ‘Training program 

3 ty ER. Cross, ‘world. famous master diver. 

2 Get‘ine sects now. Mall coupon for FREE 

BOOKLET TODAY! 


DIVEMASTER 
5637 W. 63rd Place, Chicago 38, 
Send me free information about Diving. 


NEW RUBBER STAMP BUSINESS 


ART AT HOME 
STN SPARE Time 


with Table Top Machines 


‘Themulti-miltiondollarRubberStamp business—oncecontrolled 
by a few big companies—is now being taken over by small opera~ 
tors—onein each community throughout the United States. Men 
and Women who have this inexpensive machine ean turn out 
hhuge quantities of Rubber Stamps with special wording that 
buyers once were forced to buy from big cities. Material costing 
only 27¢ makes a stamp that sells for $1.80. The machine that 
does the work is simple and easy to operate and it turns out as 
‘many as six Rubber Stamps at a time,each with different word- 
ing such as names, addresses, notices, stock numbers, prices and 
other “copy” needed by offices, factories and individuals. Work- 
ing full capacity, it can earn as much as $9.20 an hour for the 
‘operator! Now you can get into the big-pay business yourself, 
with your own home as headquarters. Youdon'tneed experience. 
We supply everything, including completeinatructionsand eight 
ways to got business coming in fast. Start making up to $9.20 an 
hour from the very beginning. Cash in on the profitable Rubber 
Stamp business in your community, right away. We'll mail full 
particulars FREE and no salesman will eall. Be frst in your 
locality. Rush coupon today or send your name on posteard to 


RUBBER STAMP DIV.. Dept. R-3-D 


1512 JARVIS AVENUE @ CHICAGO 26, ILLINOIS 


RADIO SHACK FLASH! 


us every new & 
For the newest and best 
in electronics equip- 
ment—stereo, hi-fi, ham 
radio, tapes—mail cou- 
pon today for Radio 
Shack’s latest FREE 


pl 


312 page catalog. Also 
get every new edition 
for next 12 months, 
Free. Satisfaction guar- 


anteed or your money 

back. Mail coupon now. 
Radio Shack Corp., 730 Co lth Ay 
Boston 17, Mass. Dept. 6004 | 
Send FREE Electronics Catalog—Also every new 
issue for 12 months, full year's subscription Free. I 


PAYS BEGINNERS *s ‘9.20 AN HR. 


a A sar 
RUBBER STAMP DIV. 


I particulars about the little machine that 
‘the profitable Rubber Stamp busi- 
time, Everything you send me is 


Get Into One Of Toda 
TOP OPPORTUNITY FIELDS 


ELECTRICITY 


T —ELECTRONICS 


ELEVISION 


RADIO- ELECTRONICS 
Train in the New Shop-Labs of Oldest, 


of Its Kind in U.S. 
Founded 1899 
in Chicago—Electrical and Electronic Center. Prepare for 
‘better job and a successful future. Train on real equipment 
no advanced education of previous experience needed. 
Lifetime employment service to graduates. Part time em. 
ployment help to students, Finance Plan—enroll now, 
ay most of tuition later. 
FREE BOOK — Mail Coupon or write to addreag below 
for Big Froe lilustrated Book—"Guide to Careers.” 
Informetion comes by mail. No obligation 
‘ond NO SALESMAN WILL CALL. 


COYNE ELECTRICAL SCHOOL 
Chortered ot on Edvcctiona Intitition Not for Profit 


J 


1501 W. Congress Phwy., Chicage 7, 
Send FREE Book, “Guide to Careers’ 
all training you offer. I am especially interested in 


Nome. 


Address. 
Postoffice 


7 
| 
| 
| Name 
| 
| 
1 


Adee 
iy. 


| 
1 
ioe ee 
| 
1 
1 
L 


| 
L 


Fishermen! 


“This Is The 7 
World's Finest 
Fish Catcher!” 

= ) 


PAUL STAG 


In'a store or in an advertine= 


Ment And just Uke yous T 
four, Nthnd they caugnt 

frome of the fiah some of the 

time, utmost oc'the ume | HOW VIVIF WORKS! 
they’ caught nothing. ‘But |Fish have never seen 
now Ihave fou 

ported lure tailed ‘VIVIE 


that eatehes fish better than 
Any lure T ever used 
A French Invention 
‘This amazing lure was in- 
vented in France by n French 
Sportsman “who named. it 
Vivit." He spent years test- 
ing’ every’ ponaible. kindof 
lite under water! Wha ever 
Ald that before? From those 
years of testing this French= 
loped Vivit, the 
lure With the 
tall 


by its vibrating 
at nendia sound 

faves.” Tt in the worl 
ilgelike lure ‘in. the 
rater. Fiah can't resist It 
‘anil when they gral) 
ite jure It ™ feets life-like’ 
‘joesn't. warn. them to 
apit Tt out before you can 
sink ‘the hook. In! Read 
a learn the 


Marvel of Design 
just another suf plastic or wood lure that 
nut doemn't. work. Vivit_ is made of life-like 
is the world's most lifelike 1ure tn the water 
hetter than live bait! Color combinations have been melen: 
Uneally selected in actual tests. Perfectly: balanced, Vivie 
doesn’t spin... . never twists your line. “Acts and Wiggles 
Iike'a live miniow even on a slackened line. 
30,000 Vivit Lures Already Being Used 

Seliom if ever has a fish lure received such an exciting 
reaction from fishermen. Amazing catehes have been re- 
Ported from all over the world. In England Vivie holds a 
World's fecord! In 25 foreign lands Vivit is eatehing sh 
lke magic. Already reports trom fishermen in this country 
fare pouring in... reports saying ViNit ts the greatest lure 
they" ever used’. ” “reports of how Vivi¢ ‘makes fan bite 
like magic. .’of ihe magle appeal It seema to have... 
of how A out-nthes and out-eatehes any Ture’ they’ have 

Why's thie true? Frankly, I don't know. All T know ts 
that Vivit is different from any jure you ever used. It's the 
World's most lifelike lure in the water, It even keeps moving 
on a ‘iluckened line! And It ie. pure. magic with be 
plekerel, and other game fish 


you recelve your Vivif, use it anywhere vou like : 
‘Aw often as Fou like’. . . to prove its fantastic fish eatening 
powers 
‘Use it to cateh bass, trout, perch plekerel, pike, walleyes 
j any aport OF pati fah You like to catch 
‘Let"your children and friends fish with Vivit. Put Vivit 
to every tent, If you don't agree itis the finest lure you've 
ver used... If It doesn't eateh more fish and bigger fish, 
ma have tised It entirely free. it won't cost You ® penny. 
‘Visit Ts ImportedSupplies Limited 
To get your Vivit now, "Risk Trial Coupon below. 
U. 8. "supplies are still very limited, and are ‘not yet sold 
In stores. Order now to be sure you'll have your Vivif in 
time for your next ishing trip. Only if you act at ones can 
Tfuarnntee tof your order, Immediately. Dont delay. 


= TRIAL COUPON TODAY 
HARRISON HOME PRODUCTS CORP., Dept.4-Ps | 
Fithing fackte Division I 
S'kingsiand Ave., Harrison, New Jersey 
Please send Immediately your Special Assortment of | 
Snesnmall ant one large? mise Wit iures’ both for 
tly 32.98, L'understand these & Vieit hures mat eaich 
fish every time f'fiah and mast catch ail the ash fisted | 
above better than any Ture Hever used, or Sou Will re= | 
fundmy money. no questions asked 
CHECK PLAN DESIRED 
CDPayment  Enslosed. Sent) Vivits postpaid. T aave | 
Pontaue chars 
Bend 6.0.0. T will pay Postman $2.98 plus €.0.D. | 
poring 


NAME 
ADDRESS. 
erry. 
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STATE... 


ZONE. 


Exciting METAL 
CASTING 


Home Foundry Mfg., 1826 $, Washtenaw Ave., Chicago 8, Il 


REUPHOLSTERING MADE EASY 


AND KEY 
MAKING 
eal up-to 


Locksmithing 
jow Made | Easy! i 


i ELECTROPLATE 


NOW it our NEW ELECTROCHEMICAL 


Pa 
Seeee®, RR eke 


Sut 


“suction 


MANUFACTURING CO. 
Dept. 5, Burlington, Wis. 


HOME-IMPORT 
BUSINESS.... 


Men, women. Make big profits buying low cost im- 
Megs reap ate be rat blac rect, 
Bp) Pog cred oe couman tele 
Pi Repeat be 
1 ede ples sow ae Yo ow oo 


§! MELLINGER CO., 1717 Westw: 
Dept. €-284, LOS ANGELES 24, CALIFORNIA 


Shrinks Hemorrhoids 
New Way Without Surgery Mgit44 
Stops Itch—Relieves Pain ‘CAREER aacen 


For the first time science has found a new ‘e Snginent 
healing substance with the astonishing ability i 


to shrink hemorrhoids and to relieve pain— \ 
without surgery. Fy 
t 


In case after case, while gently relieving pain, 
actual reduction (shrinkage) took place. 

Most amazing of all—results were so thorough 
that sufferers made astonishing statements like 
“Piles have ceased to be a problem! 

The secret is a new healing substance (Bio- 
Dyne*)—discovery of a world-famous research 
institute. 

This substance is now available in sup- 
pository or ointment form under the name 
Preparation H.* Ask for it at all drug counters— 
money back guarantee. 


To guide you to a 
successful future In 


ELECTRONICS 


AMAZING 160 PAGE GIANT SURPRISE CATALOG OF 


1000 TRICKS 25< 


Be the Life of the Party! Entertain 
‘and astonish others with magic! Lots 
of fun! Make money too! Start today! 
Easier than you think! Rush name, 
address and only, 25¢. Receive by re 

turn mall World's: Greatest. Collectio 
of Tricks, Jokes, Magic ever compiled. 


COMPUTERS 
mit rn ELECTRICAL 
- —— }{) ENGINEERING 


‘This interesting pictorial booklet tells you 
how you can prepare for a dynamic career 
as an Electrical Engineer or Engineering 
Technician in many exciting, growing 
fields: 

MISSILES * AVIONICS + AUTOMATION 
SALES * DEVELOPMENT 
ELECTRICAL POWER * ROCKETRY 
RADAR * RESEARCH 


ep roof : Get all the facts about job opportunities, 

Seeman tuner wee Iength of study, courses offered, degrees 
introduction to. fastest growing you can earn, scholarships, part: -time work 
hobby in the world! You'll find an African coin with as well as pictures of Milwaukee 
hole in the middle, a 50-pienni¢ coin from Germany, w School of Engineering’s educational and 
Usual money {rom Switzerland, Mexico, Austria, ete. Actual | recreational facilities. No obligation — it's 


value ‘at least $1—but yours PREE on this special offer! yours free. 
JOIN THE FUN RIGHT AWAY 


‘mis ts our way of showing how much fun others have 
colltelte States money Money overs sere’ || MILWAUKEE 


Gambling coins {rom old Siam — Tokens used for barter 


Siler ch cea aren rane ScHOOL oF ENGINEERING 
ES et eee nai GouroN TODAV! 


sO sending coupan (with 100 for shippine) tor LXTELE- 
TON COIN'CO. Dest PEA, Littleton, NHL 
ALSO FREE! Uirscerou ince, ow. 8, 
_H 
Rush PRER packet, of “Corious | 
Buh TEES, fae San 


Milwaukee School of Engineering H 
Dept. P5-460, 1025 N. Milwaukee St., Milwaukee, Wis, 


Please send FREE “Your Career" booklet 
I'm interested in 


I 
J Recenter gt tenes || bE Electronics Radiosry, computers 
Be ee eertaaee H Eiciricl Engineering L) Mechanical Engineering 
ee i er aru 


Obligation to buy. 


CONFEDERATE 
“ MONEY“! 
‘These lots-of-fun fac- 
‘Rinlies “are yours for 


promptness while the g City. : 
Rupply lasts S22 SSS. 


DRAFTSMEN 


CASH BIG 
PAY CHECKS! 


Train Now for 
more success, 


—— 


~ = 
LEARN AT HOME IN SPARE TIME 
(or at college in Chicago) 


Check the want ads in any newspaper—SEE the big- 

ay opportunities open to yet ha a raftsman, What's 
ou can learn this well-paid. prestige profession 

wt ome—autckiy. sasily’ ded? 

Get complete by: 

Hay short time ai 

Feady'to take your pick of many good jobs. Act now! 


{REE |MFORMATION mA. COUPON TODAY! 
TRIAL LESSON plus tnfor- 

ration about G10. ‘tala 

earn what succesaful 

graduates sa 


ae Taston with information about ble oppor 
junitios in DRAFTING. 


Age. 


Elmer's Glue-All. Handy, 
easy to use. No muss, no 
fuss. Dries fast, clear and 
strong. The best all-pur 
pose household glue you 
can buy. Send a stamped 
self-addressed envelope 
for free copy of “Elmer's 
Guide To Good Gluing”. 16 
pages of gluing hints and 
tips. Borden Company, 350 
Madison Ave., Dept. PS40, 
New York 17, N.Y 
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greater security | 


My pupils—from 11 to 87—prove 


| YOU CAN HAVE A NEW 
BODY AT ANY AGE... 


alth—New Baye! 


DRENCISE: ouarentone Royals 
‘ior FREE bookiet~ 


i, corer 5 4° 
viK— piel DIRECTOR 
‘San Diogo 15, California 


ELECTRIFY ‘pone 


PR: 


YOU CAN QUICKLY END TIRESOME FOOT-PUMPING 
With @ Compact Low-Cost L 


a} eos use 


Silent Suction Unit 


=) EASY TO INSTALL 
2 FULLY GUARANTEED 


_Al ute music mrs. co. ] 
i ox 595, Tung, Colt, LLL 


= ro a 
Sinier fae rm Fine 


I'll Set You Up For Life In Your Own 
BIG PAY SHOE BUSINESS 


With The ONE Shoe Line That Serves 
Everyone From Baby to “Pop” and “Mom! 


Gf 


Amazing 2-Minut 
Demonstration 
Does Your Selling 
Job for You FAST! 
1 Give Producers 
Their Own Shoes 
AS A BONUS! 


‘Send today Yor 


ADDRESS 
city 
If 


ZONE__STATE 


OLSON RADIO 


CORPORATION 


112 Forge Street 


YOUNG MEN 


An Airline Career 
offers a 

Rewarding Future 
for YOU! 


PREPARE NOW for your airline career. In- 
= creasing air travel demands trained men. 


FLY TO AIRLINE SCHOOL in Hollywood or 
Chicago at no extra cost, after basic training. 


Our graduates hold many important airline 
positions such as Station and Operations 
‘Agents, Traffic Control, Reservations, Tick- 
eting, Communications, Cargo and Fleet 
Service, etc. 


BEGIN YOUR TRAINING TODAY! 


High school grads, 19 or over, mail coupon 
for full information. 

AIRLINE CAREER DIVISION 
Northwest Schools — Dept. 5-5 

1221 N.W. 21st Avenue * Portlond 9, Oregon 


Education Phone. ' 
NORTHWEST SCHOOLS, INC. = 
Pertlond + Hollywood * Chicose 


(Founded in 1946) 
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YOU | 
can 
acquire! - 


LAI ‘AT HOME! 

EARN LL. B. DEGRI 
LaSalle’s famous Law Library—used as refer- 
ence in many Law libraries and Law offices— 
has enabled thousands to master Law surpris- 
ingly fast, in spare hours at home, for business 
and professional advancement. 

‘These 14 remarkable volumes, compiled 
leading professors and lawyers, cover the whol 
basic field of Law in condensed, orderly, sim- 
plified manner. 

‘You advance rapidly with this great library, 
plus special lectures furnished. We guide you 
Etep-by-step with personalized Problem Meth- 
od of instruction...you learn by doing—han- 
ling legal problems--not by memorizing rules, 

Send for two FREE booklets, “Law Training 
for Leadership,” and “Evidence,” answering 

wwestions about Law and its value to you. 
fail coupon below. No obligat 

‘Accredited member, National Home Study Councit 


LA SALLE EXTENSION UNIVERSITY 
A Correspondence Institution 
417 S. Dearborn St. Dept. 483L Chicago 5, III. 


‘Send me your two FREE booklets described above, 
without obligation 


Name... 
Streat.. aeatecanasteSa 
City, Zone & Stat is . 


CURE THAT GAS EATER. 


MILESMAs: TER’ 


Mail Coupon for free pamphlet: “rux TauTu about 
IRE. REGULATORS” 


graineering anncers explain why over MiL~ 

EIGN inatated"@n care tnd’ Reet ts tase 1s ways tela 
Save upto 20% on Ges = Sop Staling. Vapor Lock, Flooding 
Stop Rough ton «+ ” Slop Mar Starts, ery Acceleration 
issn itn, 0 Fo Gs» oes Cer Wot 


a NFILTERS. RecULATe 


ney Back Guarantee 


opt 105, 150 E. 1th PL, Chicane 19, 


MOVING \ WITH THE JOB? 


Opportunity seekers find success the convenient, comfortable 

Sayin thelr ‘Travel Trailers, Pully and. smartly furnished. in 

cluding ‘showers, “cooking facilities, “your home on wheel 

Sdapts to any clime or site. Weatherized life-time construc 

ion, with conditioned air, gives you every home comfort, with 

tinple'storage space. Learn how to do it in TRAILER TOPICS 
jarine of successful trailer living. 


SPECIAL OFFER 


4-month subscription... .only 


$1.00 


SEND FOR FREE CATALOG. 
BUR BARBELL CO. 
Lyndhurst 5, New Jersey 


75 POWER ,t2iiet5, $3.98 


“Shuttn"'t:s Marttord,"eosn: 


RUPTURED? 


TEST THIS TRUSS FREE FOR 30 DAYS 


‘Wear a Web=for comfortable, guar- 

anteed relief! If not satiated after 
trial, full purchase price refunded, 
Write today for free book on rupture care. 


WEB TRUSS Co. Dept. PS-4, Hagerstown, Md. 


When Writing to Advertisers 
Please Mention Popular Science 


For sportsmen 
6 to 60! 


KITS... ..-,..°39* 


Complete kits with motors from $109.95 
Send 50¢ for 22-page catalog, 
ARNOLD-DAIN CORP. 
Box 80, Mahopac, N. Y. 

Dealer Territories Available 


$1 BRINGS YOU $18 


raft and Earn $$$$$ AT HOME 


fO $300.00 PER WEEK SPARE TIME 
eee he db Beir rine 


EARN UP 


FIBERGLASS or PLYWOOD 


$41.95 Up: EASY TERMS > Write Now 


FREE CATALOG gg —— | 


color photos, 


foctory-built. Save Vp 1034. Fr 
 Fibergioss 
‘Waite TODAY. 


WANT MORE MONEY ? 
Ger 
inro PHOTOGRAPHY 
Coost to coost, Nah-paying Jobs Tn photogra 
shan toreacnie rh Tha tnrshow 


for V 
NEW YORK INSTITUTE OF PHOTOGRAPHY 
Dept. 5 10 West 33 51. New York 1, N. ¥. 


MONEY! 
REPAIR 


Institute of Hydraulic Jack Repair 
copsndence Khoa! Usd 


OFESSIONAL; 
‘only 16 months to 2 years 
positions, E ‘ 


t 
4 eppertn for you as 1000 os you're ready. Al. 


‘ond Powerplon! Technicion, Aeronautical Engineering t 


Technclogis, ‘or Executive Pilot. Classes in Mlomt. 
SEND FOR FREE 80-PAGE BOOK 
idle Aeronautical Institue 
iami, Florida (Founded 1926) 


NEW CATALOG 
Big Savings... 
FAMOUS MAKES! 


CORON 


Just Pennies 


— ae dus 
= a Da: 
— a, i 
a ed 


Standard 
or Electronic 


Models 
for Students 
Teachers or 
Professional 
Musicians 


ny 


OFF RETAIL PRICES of 
Comparable Accordions 


TRADE-IN 
Your Old Accordion 

| ‘BIG ALLOWANCE! 
WORLD'S LARGEST EXCLUSIVE ACCORDION 
DEALER aves you more than you ever hoped possible on new 
| famous-make Italian Accordions of your dreams! Because you 
C ‘we save you up to full 


"over 30 models. 
tures! Full range of Colors! Newest styling! 
SBAY PLAYING TAL IN YOUR HOME 1F 
{o heep insieument, pay fort only pennies a dayon 
Money Back Guarantee. “Get FEE BONUS G 
promptneess.-Free Home Study Course: Trade-in allowance, 


Tet us prove how much more 
| [FREE BONUS GIFTS f you sve thanks to qurmoney 
tor promptness inordering 


faving Tmpor ‘ou plan. 
You pay INO Teacher's or Sales 
man'scommissions. We buy for 
ices, save on high overhead... 
tind pase these savingron to you. 
Mail coupon today for FREE 
Color Cataloge and Tmporter- 
to-You prices. No obligation. 


Accordion Manufacturers & Wholesalers Outlet 
0, 2003 West Chicago Ave., Chicago 22, Iilinols 


Ticconpion manuracturers & 


Color Catalogs 
ow Onect 
importer to-You 
toe 


Prices 
Coupon Now! 


ome less; 


P.E.DORAN 


Some mak. 


1050 


gross in single 


MONTH 


more, 


Start your own business! 


Here's YOUR chance to start a money-making, year 
‘round business of your own and make the success 
you've dreamed about 

G. R. Adcock took in $1 
landed a $750 hotel job. J. S. Corbit grossed $279.50 
his first month. Homies, hotels, offices, clubs, offer you 
big profit possibilities. Auto upholstering also. 

NO SHOP OR OFFICE NECESSARY + You clean furni 
ture on customers’ premises. No hauling, no high 
rents. Supplies inexpensive; you operate from your 
own home, What you take in is mostly profit. 

If you want to be your own boss—free from lay-offs 
and strikes, we will help you to start and succeed. 

This is not a lease proposition. You own 
‘you work when and 


in one day. O. W. Hare 


you take in is your own, 


VON SCHRADER MFG. CO.+—————y 
411""D" Pl, Racine, Wisconsin 

Without ob 

about how 1 
rofitable el 


tart my own permanent, 
‘Upholstery Cleaning 


ENGINEERING 
SCIENCE 


DEGREE IN 
27 or 36 MOS. 


Washington Boulevard, Fort Wayne 2, Indiana | 


In*Eineinecring’ ana’ Aelente" a efceked atom eTe™ Preerams | 

[5 Ateoneeten ine) Mee ' 
1 Cit tncineeriog Pages 

| 

! 


SS SSeS Seay 
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DO-IT-YOURSELF 
Cc - FIBREGLAS BOAT KIT 
Your Own Boat at a Fantastic Saving! 
Foolproof easy-to-follow instructions make it a 
cinch to complete. No tools necessary! Exclusive 
Zway mold comes with beautifully finished exterior. 
8 ft. Dingy $59. 10 ft. Cartop $99. 
15 ft. Runabout $169. 
Write for descriptive literature and full details. 


T. C. TOR belanco, N. J. Dept. PS 460 


FOR SCHOOL BULLETIN. 
‘ACADEMY FOR ADULTS 
20 w, Washinton Dest PS-4t0 Chie 2, 
You Can Have a 


HE-MAN VOICE 


Send today for FREE booklet “Voice 


Sealed envelope. No" obligation 
PREFECT VOICE INSTITUTE 
‘00 5. Chat St, Stadia DP-1, Chicago 6, 


MUSCLE BUILDING 
INFORMATION 
Sensational New Methods 


Less Time—Less Effort—Botter results 
BODY-TONE, 


fi 
TRADE. 
wall in ‘Any HOME. STUDY Course. in. Watch 


for ‘Your Copy of “LEARN. THE FACTS. 
ITY SCHOOL OF WATCHMAKING 
Konsos City 6, Missourl 


women, ehidren 


Hit With 
Cushioned 


K_ Comfort 


staleg ond full detail 
TANNERS SHOE CO., 526 BROCKTON, MASS 


EARN *125 


A WEEK anp up 


BE AN AUTO-DIESEL 
EXPERT — LEARN 
A TRADE YOU LIKE 


You learn fast In our shops because you learn 
with tools on real equipment. Students short of 
money may earn most of thelr expenses by doing 
part-time work, Experienced. instructors. explain 
WHY and show’ you HOW, then you 00 IT YOUR. 
SELF, Forty years! experience training men. 
Successful graduates in 50 states and many 
foreign countries, Many of our graduates earn 
$125 week and up, Approved for veterans. 
Day and evening classes. Free bulletin-write today. 
NASHVILLE AUTO-DIESEL COLLEGE 
226 7th Ave., No., Dept. 42, Nashville, Tenn. 


pos GETTING 
UP NIGHTS 


MAKE YOU FEEL OLD? 


NEW YORK—Special: Thanks to new, scientific 
laboratory formulation, thousands of men and 
women now escape feeling old, tired, irritable and 
depressed from losing sleep and worrying about 

ider Weakness"—too frequent, burning and 
itehing urination, Bed Wetting, Getting Up Nights 
—or Strong Oloudy Urine, due to common Kidney 
or Bladder Irritations, which often result in sec- 
ondary Backnche, Hecdachs and Nervousness: In 
such cases New lmproved CYSTEX usually gives 
Quick, calming relief by combating irritating 
terms in acid urine; and by relaxing, analgesic 
Dain relief, Safe for young or old. Get CYSTEX 
At druggist, Feel better fast or motiey back. 


"wore Tuan’ 1000 a Month 


Senn 


BETTER DOCK 


without working in water 


with 
“PERMA-D' 
METAL 
BRACKETS 


Here's a. quick, low 
font way fo erect ond 


Moring Bors safety bold books near dock, 
Dealer inquiries invite 


Write for eireular on all “Perma-D” Marine Specialties 


Central Machine Works Co. 


'PERMA-D" DIVISION 41296 Central Avenue | 
Minneapolis 13, Minn. 


it's valu 


packed... 
SEND FOR IT! 


ALLIED’S Sivinc 1960 


peo SUPPLY CATALOG 


SAVE 
"LON EVERYTHING 
IN ELECTRONICS 


onty '2 pown 
on orders up to $50; 
saly $5 dewn.on 


Send for the most widely used 
buying guide to everything in 
Electronics for Buil 
Experimenters, Hi-Fi fans, 
Amateurs, Servicemen and 
Engineers. Save on: 


ANIGHT-KITS®—est I 
Everything in Stereo Hi-Fi 
Hi-Fi Music Systems and Components 
Tope Recorders & Phono Equipment 
TV Tubes, Antennes, Accessories 
Parts, Tubes, Transistors 

Everything in Tools & Technical Books 
‘Amateur Stotion Equipment 

Public Address & Paging Systems 
Lotest Test & Lab Instrume 


SAVE on everything in Electronics 
at ALLIED— get fastest service, 

t personal help, guaranteed 
i nd today for your 
1960 ALLIED Catalog. 


‘our 39th year 
| 


ALLIED RADIO CORP., Dept.7-D 
100 N. Western Ave., Chicoge 80, Ill 


O Rush FREE 1960 ALLIED Catalog. : 


Name, 


Zone___State. 


New EPOXY Discovery Stops Leaks! 
Ends Wet Basements Forever! 


“oni 
satage’ {totals 35.50) for pro hore. COD's 
Sica E00) fous Send. $1 devenit: Hurry: Factory shiponcnts mot 


THORESEN, Inc., Dept. 7-D-793 
585 Water Street, New York 2, N. Y. 


Fs. BIG EARNINGS WAITING 
for TYPEWRITER REPAIRMEN 


"57, 10850 jn 


SERVICING RADIATORS” 
sens Mane Renter, Mewcant 


UL Approved, Mode In U. 5. A. Pretslon 
MAGNAJECTOR 
jects Pictures in Full Color up to [> 

FOUR FEET WIDE 


No Bln or negatives required! Adin 
te Twin Lens enlares 


th ordinary eleo- 
Wu thade to Last 


tension cord, and. insulated pl 
ompnet inn dy Insane tye 
saying cases Only : 


EXECUTIVE. 
1 DESK FLAG SET 


SPROTECT YOURSELE*® 


with this Fountain Pen-Type POCKET 


TEAR GAS 


© DEVICE...515 VALUE 38 Speciol Col. 
: Exp. Additional 
SIROS &: Sis. 
‘with T shell 
° For police or civilian 
defense agoimt robbers, 
masher, etc. Coues no 


jed 6000 Lb. Test NYLON TOW CABLE 


in snow, mud of diteh, there's nothing 


Pocket co f 
‘SEND CHECK OR “s 
‘ONEY ORDER. NO COD’ 


BLIC SPORTS SHOPS, DEPT: P-7 1 
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KE EXTRA CASH 
SHARPENING LAWN MOWERS THE MODERN WAY 


As Low AS ‘Start your own shop! Fi 
‘or spare time. Earn mar 
ollars in 2 short time. 
average $5.00 per ho 
Many mowers need sharp- 
ening. With MODERN'S 
Extra Heavy Duty LAWN 
MOWER SHARPENER AND 
BED KNIFE GRINDER you 
have 6 machines in one. 
All operations are 
Quickly and easily. 
make money trom the 
Write for free details, 
MODERN MFG. CO. 
‘160 N. Fair Oaks Ave. Dept. 
Pasadena, California 11-5 


MOLDED FIBER GLASS BOAT COMPANY $2 Fourth 


Union City, 
t get into operating or repairing 
comm EARTH MOVING EQUIPMENT 


food, 


Creer TECHNICAL INSTITUTE 


Attn: 5.0. Hutch, Box 368, Braidwood, Mi, 


HULL AUTO COMPASS 
Handsome, accurate, easy t0 install. 
Seven colors. Save time, gas dollars. 
Boat models, too. $5.95. to 
$7.50. Ax your dealer of write 
for lit, 


“Why do | 
my" an 
’ electric 
& fuel 
bk pump?” 


S 


Sure your car has a fuel pump. 
But if you appreciate peak 
power and performance in a car, you'll 


want to install a Stewart. 
Warner Electric Fuel 
Pump, Here are three big 
reasons why: 

1. Fuel is delivered to car- 
buretor the instant switch 
jis turned, to assure faster 
starts. 

2. Pump operates inde- 
pendently of engine 
eliminates vapor lock... 
assures quick starts all 
year long. 

2. Adjustable pressure—no 
flooding ...no starving... 
Ro surging. MODEL 240-A 


See the Stewart-Warner Electric Fuel 
Pump at your service station, garage, 
‘or automotive parts store. Ask about 
other Stewart-Warner automotive 
products .,.tachometers, “Twin Gauge” 
Panel, and Motor Minder. 


INSTRUMENT DIVISION 
STEWART-WARNE 


[Excellence] CORPORATION 
1840 Diversey Parkway, Chicago 14, Illinois 


8 


Check the Kind 
of Body You Want 


«+. and I'll Show You How 
EASILY You Can Have It! 


‘ust tell me, in coupon belo 
‘of body you want~and I'l 


Charles 
‘Atlas 


your whole body 
eel “alive 


Learn how 
BL rate 200 ] sox Fanaa 
"World's Most Perfect 
id Man”——Ball | 
coupon! CHARLES AT- 
Bent it, 315 | 
2ied Street, New 
N.Y. 


ight Places 
‘Chest, She 


FOR REPAIRING ALL 
ELECTRICAL APPLIANCES 
MOTORS - AUTOMOBILES -TV TUBES 


Beauty... 
becked by 
SCIENTIFIC 
MARINE 
ENGINEERING 


ra 


Every Pes is buile 
to scientific principles 
of marine design. As a 


fast, durable and safe 
‘They are built—as they 
have been for nearly 40 
years—1o give greater 
superblymaneuverable, satisfaction louger. 


FA FREE Catalog describes complete 


ean Yan Beat, Ine, 250 St. 


Pe Yan Boats 


SIGN PAINTING 


Home. ‘ourse—Only $5.95 
Mevres freeing og 


Earn $100 Per 
Week and up 


MEN WANTED 


[ MECHANICS: 


NASHVILLE AUTO-DIESEL COLLEGE 
226 7h hv, Ma, Depts 48 Newhville 3, Yon, 


$3.25 or 2 FOR $6.00! 
With 40 ft. of wire. Additional wire 3¢ a ft. 
TESTED AND GUARANTEED 


Write for free list of all types of telephones, 
Shipments F.0.B, Simpson, Pa, 


et Ap 


TELEPHONE ENGINEERING CO. 
Dept. 400 Simpson, Pa. 


‘ALL Famous 
BRANDS! 


FARM 
TRUCK 
@ auto 


up to 70% OFF REC. PRICE 


MEADQUARTERS for ALL SPORT CAR TRE SIZES 
FREE » SEND FOR YOUR FREE CATALOG - FREE! 
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w =GET MORE POWER, PICK-UP, MILEAGE=» | prrPPNPrraprrerres 


Hepa Met MIM CARDEN TRACTOR 
VALUES 


NOW 

with MORE 
POWER and C.T.* 
Differential 


only $12:85 


Three Great Models —7 hp., 5% hp., 3 hp. 
Year ‘round labor saving for mowing = 
plowing — tilling — hi — snow 

val. Auxiliary power for a host of 

New® controlled traction 

ial improves traction for 

: for ice and 

II control is at 

your finger tips! 


Ete al 


UPTURED 


BE FREE FROM TRUSS SLAVERY 
Surely you want to THROW AWAY TRU: 
EVER, be rid of Ri ‘ 


Rotel “Full Powe 


put up, with wearing a griping, Reverse” Tiers 

truss the balance of your life’ if you do, it will Culrivotor ond the 

be through ity but through choice on your New Simpliiy 700 
Now. ther: new modern Non-Surgieal treatment fing Trocer. 

that Is denied to permanently correct 1 These 

Non-Surgical treatments are so certain. that a Lifetime 

Cer of Axsurance is given. Write today for our WRITE FOR 

New FREE Book that sives fnets that may save you | FREE CATALOG. 


painful, expensive surgery. Tells hy 
you may again work, live, play, love 
the manner you desire. ‘There ts no. obl 
Excelsior Medical Clinic, 


ally 
‘enjoy life in 


SIMPLICITY MANUFACTURING CO, 
Me, 6036 Spring Street, Port Washington, Wis. 


Catalog or 2900 Novelties 10¢ 100 MAKE*5°°AN HOUR IN SPARE TIME 


BIG, EASY “AT HOME” PROFITS—METALIZING 


It's 20 eaay to earn Big Money right at home in fascinating new 
4pare time business. ‘Little easy-to-run table-top machine 
turns Cash Dollars fora few cents cost. We furnish everything 

pat you in business for yourself, “eternalizing’” baby aboea, 
und other keepsakes. Write TODAY for full facta FREE. No 
| ‘salesman will eall on you, No obligation. 


_WARNERELECTRIC, 1512 Jarvis, Dept. M-3-D, Chicago 26, I. 


CLOSES WITH LIGHTNING SPEED! 
porte lteet_ fom tral thls be the 


‘uanp. Hine 


Dept. PS-4, T2215. Grand Aven, Ler Ang 


AT NATIONAL 


Pay After Graduation 


‘The steady dependable trade of Meat Ci 


easily in 8 short weeks, YOU LEARN {National Shoal of Meat Cting, ne, Dept 51-D, Toten 4, Oi | 
under actual meat market conditions in big modern | send me your FREE school catalog on National Training at | 
school at Toledo, | Toledo in Ment Cutting, Ment Merchandising and Self Serv- | 
For beginners or men with axperience. Get a profit- | #e Meats. No obligation. No salesman will call 

able store of your own, Remember, PEOPLE MUST 


‘Free employ | 
ssful graduates. 1 
cutting, percentage, pricing, advertising, | 
1 
I 
! 


nt help. Thou- | yam ae 


I 
1 
| 
I 
I 


ete, A complete retail meat education, 
National School established 37 years, Get National 
training NOW. Pay your tuition in easy monthly I city tate. 
payments after you graduate. Send coupon for FREE eens ier Vanco 
40 page school catalog — TODAY. GI. approved. LUE 


I 
I 
cn inal 


YOUR OWN 2-WAY RADIO! 


DrGrabow 


PRE-SMOKED PIPES 


Cool, sweet 

and mild from 

the first puff. 

No breaking-in 
hecause they're 

mechanically 
pre-smoked with 
fine tobacco 


Anyone can operate— 

license issued by the FCC on request! 
The very finest Citizens’ Transceiver available! Excellent 
selectivity ond ivity for maximum range, Maximum 
lege! power. Dozens of features! 


WRITE TODAY FOR FULLY ILLUSTRATED BROCHURE 


E. F. JOHNSON COMPANY 
202 SECOND AVE, S, W. # WASECA, MINNESOTA 


Viscount’ 5, 


Other Dr. Grabows 
from 31,80 to 310 


Q trademark of quality 


GOVERNMENT OIL [EASES 
LOW AS $1 PER ACRE. 


You do no drilling, pay xes, may realize a 
finest nig-size profit withou raving home, Write 
— Tortie and isracara” *evine home: Wri 
= : AMERICAN OIL SCOUTS, Dept. PS 

rs 8350 Santa Monica Blvd. ‘los Angeles 46, Calif. 
MY SPARE TIME HOBBY = = ~ 
MAKES ME wey 


$5°° an hour 
CASH PROFIT 


BUILD MUSCLES & Hi 


oe 


HEALTH. wit Boot apes 


ner ce 


‘No experience needed. 


Cost — time payments. 
mont. Send coupon today 


4 

BZ lade: "all cutting edi 
5 tas ork amc 
rr 


fs er rer ara 

| Send Free Book rs 

ation. 

| Name. x 

| aaa KM, WALSH Box 308-0 TUCKAHOE, N.Y. 
! city __ state. 
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Better, easier, Rotary Tilling 
with finger-tip controlled 
full power reverse! 


|r 
iy 


NEW Lt 


Put hydrofoil Sea Wings on your outboard hull. Get as 
much as 25% more speed, get exciting above the water 
performance, get smooth, precision turns with no skid- | 
ding, For the first time you can get hydrofoil Sea Wings 
in a simple do-it-yourself kit for 14 to 16 foot out- 
board hulls. 


+ Get all the facts now. Write for free illustrated folder to 


Dynamic Developments, inc. Works close to fences, be- 

Babylon, New York, an affiliate of 2 tween shrubs... . no 

el) exhausting “pull-back"'! 

Grumman Aircraft Engineering Corporation ‘Apomertal soa buster 
or 


Own Your Own | 


EXTRA CASH , stor 


BUSINESS! 


. spading, lifting 
te ‘motion for 
perfect rotary 

tlling. Complete job 
Visibility. Ask your 
Simplicity dealer 
ow oaay {tls to 


‘own Roticul — 


wae rok 
" rae cao 


We will set you up in a shoe 
Business of your own! Full-time 
or part-time, No. investment 
Of experience needed. Cush 
oned comfort feature’ sells 
fast, Advance earnings 10 
$5:00 a pair plus bonus 
Satisfactfon’ guaranteed 


Samples supplied Fr 
Write for AEE CATALOG 


a atte TODA ho | stakes 
ligation! | Sipicity 
COLT SHOE C0, Dap 216, (51 ate Garden dor 


LEARN CONCRETE WORK ~ | ists" 


Earn Extra Money 


IN INDUSTRY —ARMED FORCES: 


CONCRETE GUIDE BIG PAY!—GOOD FUTURE! 
1.0, OX 207, STATION CANTON 6, M110 D Diese C ELECTRONICS 


HI-FI SOUND EFFECTS FEVER AOR ash eaaamenution 


for the properly trained mechanic and ‘techni- 

Cian to Hep into BIG. PAY POSITIONS with 
‘advancement and future security virtually 
ed 


Jaunchin 
trains 


YOUR SUCCESS depends on the quality of tr 
See your Ing you receive ,,.and the reputation of the 
For send 2 for 37-page catalog. GOX'H ‘school you attend. 


MP-TV SERVICES, 1000 Santa Monica Biv, Hollywood, Cali, YOUR GUARANTEE we 


mechanical and technical 
_ the fact» High poy jobs in Ind 


2c ings in the Armed Forces now wi 
Lok WESTERN HAIG [= alegre 
Sent Hey 


than you may think! We provide you with 
housing ‘and part-time jobs while in school, 
plus free nation-wide placement service for 


ses. 
OFFER! $900 Check ecjeg eave la witch vou are Itéreded aul mel fr 
oid jour 
uses powoer cuarce | |“ et 3 
iis Conee fred Gy een acto Technical Schools Eres 
one neeitea eens Neteen Arpeves A 
like the handsome lines, oo ‘and bok 1626S Grand, Rm. 50, 51. Lovis 4, Mo. SUEZ 


once. Western in style, but patented ball and 
cap action allows this low price. 9% steel borrel 
cased in knurled styrene stock, overall 1312" 
Develop pistol form, accuracy at o fraction of 
‘ott of large caliber pistols. Comes with SOlead 
Bullets, Satisfaction guaranteed. Send $3 to: 
HAIG MFG. CO.,Box 4-F,  Alhombro, Colif. 


DETROIT 


REPORT 


No More Radiator 


Year-round coolant. A new cooling- 
system fluid—developed with an eye on 
coming aluminum engines——-replaces anti- 
freeze, water, and rust inhibitors. You 
have your cooling system flushed and 
checked, fill up with the fluid, Dowgard, 
and forget it for a year, unless leaks de- 
velop. A special blue cover snaps on your 
radiator cap to warn service-station at- 
tendants not to add water. 

Chemical engineers emphasize 


Three carbs for Falcon. Two car- 
buretors are added in the hop-up kit 
for Ford’s compact-car engine. They're 
mounted fore and aft of the single stock 
carburetor by means of an aluminum cast- 
ing that lies on top of, and is spliced to, 
the regular cast-iron manifold. Linkage is 
progressive, so the end carburetors open 
‘only when needed for quick acceleration 
or high speed. 

The hop-up package also includes a hot 


New Rambler American engine. 
It's long been expected that American 
Motors would eventually offer its over- 
head-valve, 125-hp. six in Americans as 
well as in bigger Ramblers. That the 
move came when it did seems to have 
been triggered by the rash of hotter en- 
gine options for the Big Three compacts. 

The overhead-valve six has the same 


Gas turbines still need work. Be- 
fore they can qualify for passenger-car 
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By Ken Fermoyle PS Detroit Editor 


Worries? 


that their new brew is not just an anti- 
freeze. They claim it has superior heat- 
transfer qualities and minimizes rust and 
corrosion, especially where there is much 
aluminum in the cooling system. 

Dowgard is a blend of glycols, inhib- 
itors, and specially treated water—pure 
as water distilled four times—designed 
to protect an engine from 40 degrees be- 
low to 240 degrees above zero. Filling a 
17-quart radiator costs $9.60. 


camshaft, special pistons that raise com- 
pression, and a special low-back-pressure 
exhaust system. 

Insiders report that, since Ford quietly 
catalogued the special parts and reported 
an official rating of 128 hp., engineers 
have further developed the power-pack 
engine. They reportedly are now turning 
it as high as 7,000 r.p.m. in tests and are 
getting close to one hp. for each of its 


displacement, 195.6 cu. in., as the Ameri- 
can’s L-head six. The overhead six, in 
fact, is basically the same engine ingen- 
iously converted, so there are few prob- 
lems in installing it in the American. 

The 90-hp. L-head will still be used in 
Deluxe and Super models. The overhead 
six goes into Americans in the new Cus- 
tom series. 


use, turbine engines will have to show 
much better fuel economy at low speeds, 


CONTINUED 


TEXACO TALK | 


What horsepower really means 


James Watt, the inventor of the steam 
engine, determined that a husky horse could 
lift a weight of 33,000 pounds one foot in 
one minute. He called this horsepower. 

Automobile manufacturers later adopted 
what they call brake horsepower—so named 
because they used a brake on the flywheel 
of the engine to measure horsepower. The 
method of measuring brake horsepower has 
undergone changes over the years, but the 
term is the one in everyday use. 

Brake horsepower simply means the 
developed power that’s actually delivered at 


ine’s flywheel and therefore avail- 


the eng: 
able to drive the car's wheels. The average 
American compact car engine has about 90 
“horses,” while the most powerful American 
car engine has about 350. 

Be sure to get all the power your engine 
can develop. Your Texaco Dealer has two 
great gasolines for your driving needs 
octane Sky Chief Su-preme, with Petrox 
famous regular-price Fire Chief. You drive 
with more pleasure and 
save for good measure, at 
Texaco’s Tower of Power. 


Buy the best...buy TEXACO 


TUNE i: TEXACD MUNTLEY-BRINKLEY REPORT/ MONDAY THROUGH FRIDAY, NBC-T¥ 


DETROIT REPORT continued 


according to Darl F. Caris, who heads 
the General Motors Power Development 


Piston engines on the way out? 
Probably—for cars aiming at John Cobb’s 
394-m.p.h. world land-speed record, any- 
how. Jet engines will be used in most 
future cars challenging the 13-year-old 


mark. 

‘A Los Angeles physician, Dr. Nathan 
Ostich, will try for the record next sum- 
mer. His car will be powered by a 6950 
GE turbojet like the ones used in B-36 
bombers. Two well-known California hot- 
rodders, Mickey Thompson and Ak Mil- 
ler, plan jet-powered record cars. Thomp- 
son made a gallant but futile try last 


Air-oil suspensions. With air sus- 
pensions having proved an expensive fiz- 
zle, several companies—GM is one—have 
switched their attention to air-oil hydrau- 
lic-suspension systems. Now used in 


Buick’s aluminum engine? First 
batch of tooling needed to produce alumi- 
num V-8 engine blocks reportedly will be 
delivered to Buick about Feb. 1, 1961. 
This indicates that Buick will use alumi- 
num engines in its 1962 models. 

It’s been expected that Buick’s com- 


Little brother for Falcon. Ford en- 
gineers are working on a really small car 
with a wheelbase of 96 inches and a four- 
cylinder engine—possibly a V-4—displac- 


Compact Dodge coming. Name of 
the smaller, Valiant-sized Dodge expect- 
ed next fall has been variously reported 
as Lancer, Warrior, and Vanguard. Van- 
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section. He says gas turbines still can’t 
compete with piston engines for cars. 


summer in a car with four Pontiac V-8s. 

Donald Campbell, current holder of the 
world water-speed record and son of the 
one-time land-speed record holder, Sir 
Malcolm Campbell, is currently building 
a jet-engined car in England. He is ex- 
pected to try for the record next summer. 

Only piston-engined car reported being 
prepared for a record attempt this year 
is owned by Athol Graham, a Salt Lake 
City mechanic. He turned 308 mp.h. 
with ease last fall at Bonneville, using 
less than 75 percent of the power of his 
Allison V-12 engine. 


Citroen DS-19 and ID-19 models, which 
are noted for comfortable riding qualities, 
air-oil suspensions would be especially 
attractive should central hydraulic sys- 
tems be adopted. 


pact car, due this fall during the 1961 
model-introduction season, would have a 
small-displacement aluminum engine of 
about 215 cubic inches. 

It looks now as though the car will ap- 
pear, initially at least, with a conven- 
tional cast-iron block. 


ing about 90 cubic inches. Target weight 
of the automobile is 1,650 Ib. It is possi- 
ble that the car is being developed pri- 
marily for an overseas market. 


guard seems to have the inside track. The 
car will be a close cousin of the Valiant 
mechanically with some changes in sheet 
metal to give it its own personality. 


Too much 
flexing 
wears out . 
people... 4 
and tires! ] 

ri 4 ae 


New “Low Profile” tire shape flexes less, reduces heat build-up, increases mileage! 


NOW! THE TIRE THAT DOESNT GET TIRED 


Takes regular air pressure...yet it’s lower and wider to keep you safe at top speeds! 


Do a few quick knee bends—and what happens? 
You heat up fast, soon feel real strain. 
Ordinary tires do 700 “knee bends” per mile 
as they roll along under your car. This excessive we 
flexing builds up torturous heat, weakens rub- 
ber and fabric, increases blowout danger. 
Now U.S. Royal reduces danger of tire fail- 
ure with a revolutionary new tire. Even though 
air pressure is the same as in ordinary tires, 
U.S. Royal “Low Profile” tires are lower and 


Same air pressure...but look at the difference! 


wider to flex 
“Low Profile” 

nary tires. See the complete line now in 5 popu- ORDINARY TIRE LOW PROFILE* 

lar price ranges for every make and model car TIRE 


—at your U.S. Royal Dealer. 
ORDINARY TIRE SHAPE flexes exces- 


sively building up intense heat 
murders tires, bur 

But the “LOW PROFILE” TIRE SH 
reduces flex, keeps temperature well 
below destractive danger zone. Run 


ning for hours on end at top high. 
way speeds. U:S. Royal “Low Profile” 
tires stay cooler 

keep you far 
sate, 


STOPS QUICKER, RIDES SMOOTHER. 
A lower, wider shape gives U.S. Royal 
“Low Profile” tires more tread to grip 
the highway. “Low Profile” tires are 
made of U.S. Royal's exclusive 

shock rubber for the "Red Carpet Ride”! 


STEERS BETTER, SAVES GAS. Pre-shaped 
to actual rolling propo! 

Royal “Low Profile” 

more stable on curves, respond quicke 
in emergencies. And less flexing mea 
6 to 12 extra miles per tankful of gas 


PIONEERED BY U.S. RUBBER AS THE ANSWER TO GREATER TIRE SAFETY 


U.S. ROYAL LOW PROFILE* TIRES 


® United States Rubber Low Profle” in U.S. Rubber Company's 


Rockefeller Center. New Yor 20. N.Y. trademark for its wer, wider shape tre, 
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IVE: fe Li OR VY: is the world’s 


No. 1 outboard in 


Power! 


Of all outboards on the market, only a Mercury has 
enough thrust to lift five times its own weight! That's 
why Mercury's 70 hp Mere 700 is outperforming 75 hp 
competitors. Mercury gives you the widest useful oper- 
ating range and the greatest reserve power above normal 
requirements. 

The reason is Mercury’s modern in-line engine design, 
with smaller, lighter, tougher reciprocating parts and 


much lower piston speeds than long-stroke “big-bore”’ 


engines. Mercury's small-bore, short-stroke design not 
ps usable power throughout a wider speed 
ange but reduces inertia forces — the main cause of 
engine wear — to only about one-third those of competi- 


only deve 


tive outboards operating at the same RPM! The result 
is bonus power and performance with longer engine life. 


80 hp \ 
Mere soo \\ ) See your Mercury dealer for a demonstration of power no 
World's Most \\ other outboards can touch — 6 to 80 hp, in twins, four 
Powertul — | oe 
OO. Write for free booklet, “An Introduction to Outhoarding” 

é OKrexuaxrex Conronarion, Fox bu Lac, Wisconsin 

r Below — Static thrust proves that a Mercury can lift 

five times its own weight! 


No.1 in PERFORMANCE... RELIABILITY... ENGINEERING 
FUEL ECONOMY... STYLING... FEATURES...SAFETY 


Here Come 


Huge tandem trailer 
trucks are appearing 
on our fast highways. 
Climb aboard this one 
for a 500-mile run 


By E. D. Fales Jr. 


POPULAR 
SCIENCE 


Monthly 


(003 is estimating Boston at 
” said the Western Ex- 
. “She'll lay 
four hours. At 10, she starts back, You 
could meet her the diner in Water- 
town at 10:30 p. m. 


I wa er to ride this road locomo- 
tive. No. 7003, twice as powerful as most 
trucks on U. S. roads today a est 

‘CONTINUED 


39 


Hand signals by day (and 
flashlight signals at night) 
guide switching and coupling 


Coast diesel tractor built for the new 
two-trailer truck trains now working East- 
erm turnpikes. These rigs, called “dou- 
bles,” have been running in a few states 
for years. But the job I was to ride would 
be half again as long—a real turnpike 
train. 

‘These may be the freighters of the fu- 
ture on the pikes. Obviously costs go 
down if one engine and crew can haul 
two trailers. The New York Thruway and 
Massachusetts Turnpike recently author- 
ized them, after long, careful safety tests. 
‘The Kansas pike is now conducting test 
runs, and Indiana and Ohio will soon fol- 
low suit. 

Storm warnings. At 10:15 p. m. I was 
in Nugent's diner in Watertown, Mass., 
alternately drinking coffee and mopping 
steam off the window. It was a warm 
night, but the weather felt suspicious. 
‘Then the radio warned: a storm building 
up near the Lakes—which was where we 
were going. 

No. 7003 came throbbing in at 10:30 
on the nose: a great glistening yellow cab 
crowned with five golden lights. She 
didn’t sound like the usual road horse. 
She was a Kenworth, built in Seattle. 
Her clean, square lines and eight “twi 
screw” driving wheels spelled extraordi- 
nary power. Her tall silver stack pulsed 
with thrumming sounds. I thought: 
“They're beginning to sound like loco- 
motives.” 

She had left Ripley, N. Y., on the 
Pennsylvania border at 2:30 a.m., head- 
ing east, Now the trip back was begin- 
ning. Behind her was a long, sleek 
aluminum box with a specially reinforced 
steel frame for road-train work, for the 
lead trailer in a double rig must be extra 
strong. 

No. 7003’s door opened and a huge 
man spidered down the side. 

“I’m Clark Stephenson,” he said. “Le- 
roy Balliet will drive to the turnpike. 
Then he sleeps and I take the next 300 
miles.” 

I swung up into the large wheelhouse, 
with windshields like picture windows. 
Stephenson rode for a while in an escort 
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“SLOW AHEAD,” signals Steve, as No. 7003, 
with one trailer already on, rolls across yard 
to pick up dolly and a second trailer. 


fj SQUPUNG LEAD VAN To DOLLY is nest step 
after Leroy has turned first half of train 
around. In mirror he sees Steve's signals. 


car that followed us so that, at times, I 
could watch No. 7003's performance from 
the road. 

Balliet’s seat—adjustable and “as com- 
fortable as an armchair”—was far over 
against the other window. Between us 
was a large cloth-covered table—really 
the top of the box over the 335-hp. Cum- 
mins diesel. Too far to shake hands. 

“Hi,” said Leroy cheerfully. “You'll 
like this baby. She’s new but she’s a vet- 
eran already—70,000 miles in six months. 
We shuttle back and forth three times a 
week between Boston and Ripley—that’s 
1,000 miles each round trip. 

“We can’t run double on state roads— 
only on the New York Thruway and 
Massachusetts pike—so we'll pick up our 
kite at the first gate.” 

“Our kite?” 

“The second trailer.” 


AUTOMATIC COUPLER holds dolly in place as 
No. 7003, driven by Leroy, pushes it toward 
trailer waiting near freight shed. 


“kite” 


PUSHED INTO PLACE under its trailer, dolly 
is linked to lead trailer by steel ton; 


Above, Steve couples air hose and light wires. 


He started in sixth gear, worked up to 
twelfth, and we swung rapidly across a 
town square with trolley wires inches 
above our heads. Leroy touched the horn. 
‘Twin trumpets on our roof split the night. 

Picking up the kite. At 11:10 we rolled 
into the new assembly yard, especially 
built for the doubles, at the’ Massachu- 
setts pike. Guided by signals from Clark 
Stephenson's flash, we performed an in- 
tricate switching operation to pick up 
the kite. 

Steve took over the wheel. “Light load 
tonight,” he said. “We have carried 127,- 
000 pounds. Tonight our lead—the first 
trailer—has 19,000 pounds of freight. 
Shoes, clothes, ‘castings, for Cleveland. 
Kite’s empty. We're deadheading it to 
Chicopee, Mass. There we'll cut it off and 
pick up a new one: 21,000 pounds of 
freight for Detroit.” 


STILL PULLING LEAD UNIT, No. 7003 shoves 
cight-wheel dolly into position from which 
it will later be bucked under second trailer. 


Pili | 


RETRACTABLE DOLLY on which van had been 
resting in yard is cranked down. aie light 
and ai take test, train will be ready. 


After a brake test, Leroy swung his 
aa and got in the escort car. He’d sleep 
iter. 


Steve started in creeper first gear. We 
rolled up to the tollgate. “You have to 
make an extra swing with these rigs to 
line up the last trailer for the gate,” he 
said. Our train was an impressive 90 feet 
long (some go to 98). I looked in the big 
side mirror. Following docilely along, 
like two huge tame bears with friendly 
lights on their sides, were our trailers. 

What impressed me most was the 
thought that we were now rolling on 34 
wheels: 16 on the kite, eight on the lead, 
and 10 on the tractor. 

‘The tollgate sign said: RoaD pry. Steve 
grinned happily. I didn’t have the heart 
to tell him what the radio had said. 

A stop for fuel. Chicopee is a WX 
(Western Express) terminal. Here by 
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Flagman with lantern walks ahead when train crosses street 


Leaving turnpike at Chicopee, Mass., No, 7003 halts, throbbing, at Montgomery St. crossing 


special dispensation of the local authori- 
ties, we could leave the pike, roll across 
Montgomery St. and enter our term- 
inal. But, by law, we had to have a “flag.” 

We left the pike and halted, chuffing, 
for the street crossing. Our air pumps 
throbbed softly. Then a flagman appeared 
in the street. It was Leroy. He checked 
the street, swung a “come ahead” light, 
and we moved across into the floodlighted 
terminal. 

No. 7003 moved slowly up to the 
lighted pumps for refueling. Steve flipped 
a lever on the dash. “That's our parking 
brake,” he said. “Locks everything up.” 

While Steve climbed down and brimmed 
the two 80-gallon tanks, Leroy opened a 
small door between our four front head- 
lights and began pulling out a wire snake. 

“That's our oil stick,” he said. He 
pulled out eight feet of cable, wiped the 


end, and jabbed it back. No. 7003 took 
two quarts. 

The trailer for Detroit lay in a corner 
of the yard, crouching on its front dollies. 
Guided by Leroy’s flash, Steve 1) dropped 
off the empty kite; 2) pulled the wheel- 
truck (also called a dolly) out from un- 
der it and transferred it to the Detroit 
trailer; then 3) backed his lead trailer 
against the kite. We heard the automatic 
coupler jaws lock viciously. Leroy hooked 
up two safety chains, coupled two air- 
hose connections (one for each side) and 
the electric cable. Then he threw a slack- 
takeup lever, signaled for a brake (and 
light) test, and we were off. 

Steve worked up from first to sixth in 
low range. Then, at about 20 m.p.h., he 
flipped the lever on the ratio splitter. He 
went on up the ladder through high range, 
shifting every 30 seconds until he'd 
climbed into twelfth. The new 
kite was bigger than the old 
one, I watched it in the mir- 
ror. We could feel the 40,000 
pounds of freight behind’ our 
necks now. 

Wind and rain, We hit the 
first mountain grade in the 
Berkshires and Steve down- 
shifted: 11-10-9. We lost speed 
until we were doing exactly 
the minimum allowed the 
trains by the pikes: 25 m.p.h. 
Eighth gear put us over the 
summit, and we gained speed 
down the west slope. We 


WORKING THROUGH 12 GEARS 
keeps Steve busy. Separate reverse 
lever is behind elbow. Outside mir- 
rors can be defrosted in a few sec- 
onds. Behind Steve is bunk where 
the co-pilot sleeps during trips. 
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while Leroy (above) goes ahead with lantern, checks traffic, flags train through when safe. 


crossed the great Hudson River bridge to 
the New York Thruway. Suddenly, at six 
a. m., we were in a storm—sheets of slash- 
ing rain. 

“Rain bother you?” I asked. 

“No. With all this weight we have tre- 
mendous traction. But wind does. With 
two trailers in a high wind you can lose 
10 miles an hour—especially if one is a 
rib side with vertical struts.” This trip, 
both of ours were rib sides. I remembered 
that radio broadcast: gale winds, rain 
turning to snow. 

We'd planned to pull into the Scotch 
Plains, N. Y., service area for coffee. It 
was crowded with rigs. Like a train pull- 
ing into a busy yard, we slid, humming 
softly, between lines of trucks. Steve 
looked in vain for room for our big train. 
We'd passed up a spot as we came in. 

“That’s tough. I’m hungry,” he said. 
There was no room for us. We slid right 
on past the other rigs, our trailers track- 
ing perfectly in crowded quarters. Then 
we were on the stormy pike again. 

“Couldn’t you have backed into that 
first spot?” I asked. No. 7003 has a spe- 
cial backup lever, separate from the for- 
ward gearshift. Steve shook his head. 

“Backing is one thing you can't do 
with two trailers on,” he sai is 
strictly a go-ahead operation. Oh, you 
could back a few feet. But if we have to 
do much backing it's easier to uncouple 
and hook up again.” 

Horsepower vs. wind. The wind 
howled. Rain drove in slant lines. In the 
mirror I watched the lights of our trail- 
ers. I'd to see swaying; there 
was none. 

I'd wondered: What kind of rolling-pin 
track do 34 wheels make? I transferred to 
the escort car to see. There were exactly 


four clear grooves in the rain—no more, 
They were straight and knife-sharp. 

Back in the wheelhouse, I watched 
Steve upshift deftly. 

“Fifty miles an hour is our limit,” he 
said. “If we overrun it, the governor cuts 
in at 53.” Once, unintentionally, we over- 
ran it. A red light on the speed clock 


flashed at us. “Governor took hold there 
for a moment,” Steve said. “She gets 
mushy.” 


Until now, singles had passed us easily, 
doing 55 and 60. Then we began to buck 
the storm head-on. So did the singles. 
Some singles today turn up 250 hp., but 
most have about 178. Now singles began 
dropping behind us steadily. We were 
getting the full benefit of 335 hp. 

At two p. m., near Clarence, N. Y., 
Leroy (who was now driving) ‘noted a 
change in his oil gauge. 

“Cab’s warm but it must be getting 


232] 


OVERTAKING CAR passes No. 7003 on Thruway. 
Her 335-hp. engine kept the truck rolling al 
when a fierce gale slowed other trucks to 
mp-h, Train is stable, swayless, on road. 


Missile gantry 
grows feelers 


Sensitive fingers now reach out from 
the giant service tower at White Sands 
Missile Range in New Mexico to stop it 
automatically before it can collide with 
an erected missile. Before they were 
added, only two persons were qualified 
to move the gantry into position. 

The probes—paired aluminum rods— 
are located near the top and close to the 
base. On contact, they glide back through 
frictionless guides. In its progress, each 
one passes a series of six proximity 
switches linked to the tower's automatic 
controls, Lights on a special panel in the 

pperating console 
blink out to record 
changes in distance 
between the tower 
and missile. 

A seventh switch 
uts out a seventh 
light and brings the 
tower to a dead stop 
in 750 milliseconds 
—faster than you can 
blink your eye. The 
tower then can't be 
moved—except to 
back away. 


GANTRY-EYE VIEW of 
Redstone being set, be- 
tween tracks on which 
the tower rides, 


Highways are built on top of the buildings. 
Motor town of tomorrow 


Designers of a city of 30,000 people, 
proposed for a site 17 miles from London, 
ve envisaged an automobile age. The 
streets run along the tops of the build- 
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ROACH IS DELICATE to keep gantry from go- 
ing too far and pushing the missile off balance. 


ings, which will contain homes, shops, 
and’ restaurants. Parking areas are pro- 
vided off ramps on the top floors, In the 
areas inside traffic circles and between 
buildings, there will be parks, churches, 
schools, and community centers. 


FEELERS touch missile. There are two sets: this 
one near the base, the other near the top. 


AS RODS GLIDE back into the frame, they actuate 
switches connected to the tower's controls. . 


Luminous bridge 


Coated with fluorescent paint, the 
bridge above can’t miss being seen by a 
driver. It glows brilliantly at night as 
it reflects the headlights of approaching 
cars, The span carries Highway 36 over 
the Minnesota River near Minneapolis. 


PS PICTURE NEWS 


Tailpipe bender 


Here’s a machine that bends an auto- 
mobile tailpipe to any shape from coded 
tape. Bend-O-Matic is intended to out- 
mode the stocking of different shapes for 
700 to 750 car models now on the road. 
Put the right diameter pipe in at one 
end with the proper tape, press a button, 
and it comes out the other end in two 
minutes ready to install, Nu-Era Corp., 
Rochester, Mich., designed the machine. 


ek 


Radio catcher 


Like a giant catcher’s mitt, this 60- 
foot, 15-ton dish antenna can’ swing in 
three directions, its tri-axial mount dupli. 
cating the motion of a man’s wrist. Philco 
built it to pick up telemetered satellite 
signals for the Air Force. 
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EAR FOR SPACE: 
dis! 


Big 
feet across 
yet accurate to eighth 
of an inch—focuses 
faint radio signals on 


receiver. It moves up, 
down, and around to 
probe the heavens. 


First 
amplifier 


Electronic 
switch 


Horn focused 
Near star 


Parabolic 
teflector dish 


accurate to one 
partin billion 


U.S. Begins 
Search for 
Beings in 
Other Worlds 


Is somebody up there? Yes, scientists now say 
—and They are trying to talk to us by radio 


By George R. Price 


IGHT now, at a lavishly equipped laboratory in the 
backwoods of West Virginia, an intense, prematurely 
gray young scientist is twisting dials in the most extra- 

ordinary search ever made. Dr. Frank Drake is trying to tune 
in radio broadcasts from Intelligent Beings in other parts of 
the universe. 

Six hours a day he points a gigantic radio-telescope dish 
at nearby stars and studies the squiggles its recorder traces 
out. One day the record will show, amidst the static from 
colliding galaxies and cosmic gas clouds, a momentous regu- 
larity: the first meaningful message from Beings in space. 

‘A few years ago Dr. Drake might have been hooted out of 
the astronomical society for suggesting such a project, But 
now many scientists believe that Beings live on unknown 
planets of other stars, that many of Them are smarter than 
we are, and that They are trying to talk to us by radio. So 
respectable has this fantastic idea become that the U. S. Gov- 
ernment finances Dr. Drake's search. Officially it is Project 


ELABORATE ELECTRONICS will pick out real messages hidden by static. 


‘Two input horns alternately feed the ultra-sensitive receiver. One horn 
is focused on star, other on empty space nearby. Both horns get static 
such as auto-ignition noise) but only one gets star signals. By filtering 


out ‘thing that does not vary as receiver switches between horns, 
the signals coming in from the star can be separated for study. 


3 stages of 
mies, 

IF ampiiirs, 
and tuners 
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UNKNOWN PLANETS, far too distant to be seen 


by any telescope, cluster around half the cou 


Differencing 
circuit cancels 
broadband 

signals (static) 


less stars of the univ Millions are probably 
ihabited by civilizations ahead 


Integrator 
smooths 


fluctuations 
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Ozma (after the mythical land of Oz), 
but locally it’s known as Project Little 
Green Men. 

Somebody’s up there. The new respect- 
ability of hunting for little green men 
comes from two breakthroughs, one in 
astronomy, the other in biochemistry. 

First of all, we now know better how 
planets were created. Even the nearest 
stars are so unbelievably distant that 
we can’t see whether they have planets 
or not. The old theory was that they 
probably didn’t, Our own planetary sys- 
tem was supposed to have formed when 
another star sideswiped the sun. Such a 
near-collision between stars could occur 
only rarely, so not one star in a million 
could have’ planets. 

The new theory is that when a star 
is born—from vast clouds of gas and dust 
contracted by gravity—some of the gas 
and dust remain behind to form planets. 
That means about half the stars in the 
universe probably have planets. 

If half the stars have planets, what 
is the chance that life will appear on 
some of them? The breakthrough in bio- 
chemistry shows that the odds are amaz- 
ingly good. 

How did life begin? Dr. Stanley L. 
Miller, then a student at the University 
of Chicago, performed the crucial experi- 
ment in 1953. He filled glass tubes with 
gases present in the earth’s atmosphere 
when it was first formed: hydrogen, water 
vapor, methane, and ammonia. Then he 
sent an electric spark crackling through 
the tubes, to give the effect of lightning. 
‘The startling products: large amounts of 
complex organic compounds, such as 
amino acids, that are on the way to liv- 
ing matter. 

Many scientists now believe that life 
began just that way on earth. The amino 
acids accumulated in the oceans to form 
a thin soup, and in the course of hun- 
dreds of millions of years, some mole- 
cules combined to form the first living 
things. 

Since the universe is all made of the 
same stuff, other planets must have those 
gases, and lightning storms as well. So 
life can develop—and evolve into intel- 
ligent forms—on any planet that’s not 
too hot or too cold, nor too big (excessive 
gravity) or too small (no atmosphere). 
Even if this happens only on one planet 
in a million, there are so many stars in 
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What They will look like: 
Some guesses—amusing 


Intelligent beings of other worlds will 
be animal-like rather than plant-like. 
They will more likely live on land than 
in the water. There will probably be two 
sexes. And they will have two or more 
limbs or tentacles for handling tools. 

These are not wild guesses, but the 
reasoned opinion of a man well equipped 
to theorize: Indiana University's Nobel 
Prize-winning geneticist, Hermann J. 
Muller. He listed for Popunar SciENCE 
some of many forms beings might take: 

© An upright animal resting on a tri- 
pod base of two legs and a tail, with two 
forelimbs developed into arms—some- 
thing like a kangaroo. 

@ A four- or six-legged animal with 
tentacles like an elephant’s trunk. 

© A six-legged animal whose two front 
limbs have evolved into arms—like the 
centaurs of Greek mythology. 

And there is a chance that on a few 
planets—a very few, Dr. Muller believes 
—there will be beings with two legs, two 
arms, and a head at the top; creatures that 
would look like men from a few hundred 
feet away. But as for creatures that would 
look human from close up, as in the 
science-fiction tales where the Earthman 
falls in love with the beautiful blonde from 
Betelgeuse—that, Dr. Muller says em- 
phatically, “‘is about as ridiculous as to 
imagine they speak English.” 


the universe that there may be billions of 
planets supporting life. 

Our sun appears to be about average 
age for a star, which makes us earthlings 
about average. Half the civilizations of 
other worlds should be older, and there- 
fore ahead of us. 

Long ago the star people will have in- 
vented radio—and become curious about 
civilizations around other stars, includ- 
ing that modest one near the edge of the 
Milky Way, our sun. For thousands of 
years They may have been beaming a 
message our way, patiently waiting a 
reply to tell Them that “a new society 
has entered the community of intelli- 
gence.” 

What's he say? Fantastic as it seems, 
Dr. Drake already knows where on the 
dial to fish for Their radio broadcast. 
He is even prepared to tell us what They 
may say. 


and serious 


MEN ON THE MOON: This is 
H. G. Wells’ conception 
sketched by artist Irving Geis. 


WEIRD CREATURES are W. R. 
Leigh's illustrations for 
Wells, in 1908 “Cosmo- 
These could exist. 


also by 
politan. 


Heuer’s book “Men of Other 
Planets.” These are unlikely. 


‘Two Cornell scientists, Drs. Giuseppe 
Cocconi and Philip Morrison, figure the 
Beings are transmitting on a wave length 
of 8.5 inches, They reason: 8.5 inches is 
the wave length given off by hydrogen 
atoms in interstellar space. It’s fairly 
easy to receive, and it’s always being 
studied by sky-probing radio astronomers. 
Intelligent Beings on other worlds would 
know that. 

‘One message They may send, say Drs. 
Cocconi and Morrison, is couched in the 
universal language of mathematics: the 
prime-number series 1,2,3,5,7, 11,13, 17, 
ete. 

It would come out of a loudspeaker 
as hissing beeps, or appear on a recorder 
like this: 


leh ata alae geet an a ba aU a Oe 


Such a message would make it clear 


SEXY BLONDES—like Rhea, a space siren foiled 
by Flash Gordon—are a staple in the comics, 
but not to be expected on any real planet. 


BUG-EYED MONSTER was 
dreamed up by Hugo Gerns- 
back, whose science-fiction 
has proved prophetic. 


irticle, 


that the radio signals were controlled by 
Intelligent Beings, and were not the re- 
sult of any strange natural process. 
Another sort of message, suggests Dr. 
Drake, will be television pictures of sim- 
ple objects, plus the names for the ob- 
jects—to teach us Their language. 
Headquarters for a space hunt. A few 
weeks ago Dr. Drake showed me around 
the National Radio Astronomy Observa- 
tory. Its antenna, eerily sweeping the sky, 
and lab buildings lie in a natural amphi- 
theater of Deer Creek Valley amidst the 
rugged beauty of the Allegheny Moun- 
tains. The pastoral site was selected for 
its mild weather and its remoteness—far 
from the static generated by city ma- 
chines—just like Sugar Grove 30 miles 
away, where the Navy is building its 
giant 600-foot radio telescope [PS, Dec.]. 
Sprouting high from a pasture is 
209) 
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SPLIT MODEL shows cy- 
clists on bike in Aycycle. 


ARTIFICIAL RUBBER SKIN, glued to a boat with 
its short stubs inst hull, forms a watertight 
coating. Liquid circulates between stubs, 


Man-Made “Porpoise 
Skin” Promises to 
Double Boat Speeds 


ARARARAAARAA 


SKIN OF A PORPOISE ripples whi 
swims quickly (left). Under a microscope, Dr. 
Kramer found that the top 1/16-inch of skin has 
water-filled ducts (above). These 
under pressure, make the skin resi 


Leg-powered 
flycycle 
Engineering stu- 
dents in Northern 
Ireland’s Queens 
University have now 
built a model of Ter- 
rence Nonweiler’s 
flying bicycle we 
told you about in 
the October issue. 
A full-scale tan- 
dem flycycle would 
provide power by 
turning a. sprocket- 


Designer Nonweiler is _|inked rear propeller. 


at left. 


The men would build 
up speed, release a 


FINISHED plane, with clutch for takeoff, 
fuselage enclose, wil Air speed of 35 to 45 


lool 


k like this. m.p.h. is hoped for. 


40-M.P.H. TESTS of rubber skin are run in Los 
Angeles harbor, Wrapped around the front sec- 
tion of a torpedo-like test rig, the skin showed 


Submarines, torpedoes, and planing- 
type boats could double their speed— 
without using more power—if turbulent 
waves didn’t cause friction between hull 
and water, Knowing this, Dr. Max Kra- 
mer, a Los Angeles engineer, has been 
experimenting for many years with hull 
coatings that would dampen the turbu- 
lence by absorbing its energy. 

Nothing worked until, on an ocean 
voyage, Kramer watched’ porpoises race 
by. According to his calculations, they 

jouldn’t have been going so fast—un- 
less nature had solved the turbulence 
problem for them. Curious, he later exam- 


Getting down 
to work 


On hands and 
knees, draftsmen at 
Short Bros. & Har- » 
land in Belfast lay 
out on metal a full- 


il 


e process is 
known as lofting, 
m the early shi 
yard practice of pre- 
paring full-scale 
drawings in lofts. 
Short was a leading 
British firm to adapt 
it to plane desi 
during World War II. 


50 percent less drag than a smoothly polished 
metal surface. Rig is towed comzletely sub- 
merged, away from propeller turbulence. 


ined a slice of porpoise skin under a 
microscope. Kramer found it porous, with 
water-filled ducts that change shape to 
absorb the pressure of turbulence against 
the outer skin. 

That was in 1956. A year later, as vice 
president of Coleman-Kramer, Inc., he 
Joined forces with U. S, Rubber Co. They 
developed an artificial porpoise skin 
called Lamiflo. It’s smooth on the outside, 
has closely spaced stubs that go aj 
the hull. A silicone damping 
jected into the stub space before it’s 
sealed. By year’s end they'll try out a 
Lamiflo-coated runabout. 


Tt 


Driving: 
Chrysler’s 
Stick-Shift 
3sO0OF 


A real man’s car, this four-speed, 
400-hp. behemoth is exciting and 
roadable—if not the ideal family car 


By Ken Fermoyle 


hind the wheel of a new Chrysler 
300F with a shift-it-yourself, four- 
speed gearbox and 400 horses under the 
hood—and it was a wrench to part with it. 
This is a man’s car—big, muscular, and 
fast. It’s handsome; not tricked-up, not 
cute. Its ride isn’t boudoir-soft. Even its 
interior, split by an 11-inch-high console, 
discourages togetherness. 


I JUST finished a two-day session be- 


“Who needs pavement?” asks 


I was introduced to the stick-shift 300F 
four-passenger hardtop in the Chrysler- 
Imperial Division garage in Detroit by 
engineer Frank Jenkins. 

“This is an engineering prototype, the 
first job with the Pont-d-Mousson trans- 
mission, so it varies from production mod- 
els in several respects,” he said. 

He explained that the shift pattern of 
the French-made transmission—also used 


Yes, that’s a tachometer, but you need 
a third eye to see it down there. Oh 
well, the gearshift lever works fine. 
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Next to Brigitte Bardot, this Pont-a- 
Mousson gearbox is the greatest thing 
to come out of France in a long time. 


y is I waggled the lever back and forth ex- 
the standard H-shape found in most four pe lly and got a short briefing on 
speed cars. th controls, nk turned 

“ is where reverse is in a three- loose for two days of real driving. 
speed box, Second, third, and fourth e The roads were dry, but snow was 
respond to normal econd, and high. threatening as I headed fo stretch of 
Reverse is all the way to the left and up, sed highway to check on the ac- 
next to first. It has a strong spring to pratio 
prevent dri from hitting reverse ac The big, heavy car—it weighed almost 
cidentally when they mean to select first.” 4,800 pounds with me aboard—con: 


CHRYSLER C-300F PONT-A-MOUSSON 
4 SPEED MANUAL TRANSMISSION 

ALL FOUR FORWARD SPEEDS 

FULLy SYNCRONIZED 


Lert 


HAND VIEW 


This is how the gearbox looks on a blueprint. Turn the page sideways and you'll see 

where each gear position is in the little shift pattern drawing in the lower left 

corner. A strong spring keeps you out of reverse when you mean to hit first gear. 
conrimues 73 


So this is where those 400 horses are 
stabled. There’s an impressive amount 
of plumbing that almost hides the 
engine, but it’s in there, all right. 


ently churned from a standing start to 60 
m.p.h, in 7.2 or 7.3 seconds, using just 
first and second gears. 

That's good, but listen: 

The car had the lowest numerical rear- 
axle ratio offered for 300Fs—2.93:1. The 
standard 3.31 axle would have chopped 
the time by at least a few tenths. 

(Any of the other axle options—3.15, 
3.23, 3.54, or 3.73—would also improve 
acceleration. With the 3.73 installed, a 
300F should climb walls, if you keep the 
r.p.m. in the peak-torque range.) 


I didn’t drive this 300F convertible, 
but I’d sure like to. The contoured, 
leather-covered seats are the same as 
those in the hardtops. Very classy. 


In addition, the engine had just 2,000 
miles on it at the time, so it might still 
have been a little stiff. 

The car doesn’t get off the line wildly 
fast, but at about 2,000 r.p.m. (roughly 
40 m.p.h. in second gear) it starts to 
storm. 

I had driven a 300F with automatic 
transmission and the standard 375-hp. 
engine earlier and it seemed faster up to 
35 or 40 m.p.h., but it took eight seconds 
to get to 60. 

Torque vs. horsepower. The 400-hp. 
engine is a poorer low-speed performer 
because modifications responsible for the 
extra 25 horses cost torque and raise the 
engine speed at which the torque curve 
peaks. The 375-hp. engine delivers 495 
pounds-feet of torque at 2,800 r.p.m. and 
the 400-hp. V-8 gives 465 pounds-feet at 
3,600 r.p.m, 

Here's why: 

® The 400's camshaft is hotter. It lifts 
the valves higher and keeps them open 
longer. That’s great for horsepower, but 
it plays hob with torque (and with fuel 
economy) 

© The effective length of the ram-in- 
duction fuel pipes is shorter (15 in. vs. 
28 in. for the standard engine), That 
raises the engine speed at which the pipes 
provide momentum to the fuel-air mixture 
and cram more of it into the cylinders. 

Still no snow, so I headed for the 
boondocks to check handling. A few hours 

[Continued on page 210] 


Man, this 300F has everything; press a 
button and get ejected automatically. 
Sure takes a lot of the struggle out of 
boarding and leaving such a low car. 


“’d like to see them make...” 


TRANSPARENT BATTERY CAPS so you could see 
whether or not a car battery needed water with- 
out removing the caps and without soiling your 
hands.—Kay Gordin, Derby, Kan. 


A MILK-BOTTLE LID with a short spout. When -WATER TANKS you could reach i Use a 
the bottle was opened, it would fit over the top n-off tap with a threaded end six inches in 
in place of the paper cap to make pouring diameter. Unscrewing it would provide a clean- 
casler.—G. A. Alexander, El Cajon, Cal. Andy Vena, Philadelphia. 


ANS 


‘A YARDSTICK that’s always handy. Most men A RAIN VEIL on umbrellas to save a lady's hair- 
wear a belt that is at least a yard long. Why not do. The transparent plastic could be dropped 
print measurements on the reverse side! |. Inside the umbrella Before closing and furling 
Pelsang, West New York, N. J. it—D. J. Seigel, Flushing, N. Y. 


1? We will pay $5 for each one pi 
ernment” postcards only. Write 
clearly. Contributions cannot be acknowledged 


Driver’s-eye photos show how 


Hazards on city and suburban streets 
and on throughways, as seen through 
your own windshield, are the subject of 
two classroom strips of transparencies 
now in use for safe-driving instruction. 
Some of the situations are shown below. 

Each picture is flashed on a screen for 


; HOW PHOTOS WERE TAKEN: Camera mounted 
PF  4in front of windshield snapped driver'-eye view. 


++. 0n city and suburban streets 


WHERE THERE'S A BALL, look for a child—he's OBSCURED BY TRUCK at left, a car is speeding 
running for it between double-parked cars. to beat a traffic light that has changed. 


on limited-access highways 


LOOKING AT THE SEAT instead of at the road, AT SUPERHIGHWAY ENTRANCE, will the slow- 


the driver at left doesn’t see that the car ahead — moving truck wait for traffic to pass or crowd 
is about to swing over into his lane. it over into your lane? It may be a hazard. 
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accidents happen 


a few seconds, then cut off. Members of 
the class are ‘asked to spot the hazard 
shown and to tell what action should be 
taken to avoid an accident. In most cases 
it’s simple: be ready to apply brakes. 

Film strips and_ instructors’. manuals 
were prepared by Shell Oil Co. for New 
York University’s Center for Safety Edu- 
cation, A third series, driving on sec- 


ondary roads, is being produced. 


FLAGGED BY A MAN at the corner, the taxi at 
left is about to turn in toward the curb. 


BACK-UP LIGHTS ON, the car at right has over- 
shot its exit and is backing up to it in your 
lane—a frequent cause of accidents. 


PICTURE NEWS 


Deadly antitank weapon 


Cobra, a light, one-man missile ca- 
pable of knocking out any tank, is be- 
ing tested by the Marines. It weighs 
only 20 pounds, needs no launcher. 
Carrying a shaped-charge warhead, the 
rocket is wire-guided in flight from a 
small electronic control box and is re- 
ported accurate up to a mile. It was 
developed in West Germany. 


Turn signals on ship 


Lighted arrows on the bridge of this 
ship, as well as its whistle, indicate 
a turn to starboard. They warn an ap- 
proaching pilot like the turn signals 
on the front of an auto. The system, 
invented in the Netherlands, is being 
tried out in the United States by the 
Military Sea Transport Service. 
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PRINTED 
ARMATURE 


PRINTED-CIRCUIT MOTOR ELEMENTS and how they fit together. The FIELD MAGNET 
armature disk turns between flat pole faces and a ring that provides a 

a return circuit for the magnetic lines of force. Ball bearings ri 
limit end play. This eight-pole motor has four brushes, 


New Pancake 
Motors Have 
Printed 
Windings 


BALL 
BEARINGS 


BUT DID IT RUN? Barlow's wheel 
(far left) was a primitive demon- 
stration of the DC motor principle, 
It ran feebly and soaked up cur: 
rent. Juice flowed between the 
shaft and the tooth dipping into 
the mercury pool—an_ ingenious 
low-friction contact. 

Gramme’s ring armature (near 
left) had fect a continuous 
winding on an iron ring. In prac- 
tice, it was often formed of sepa- 
rate coils. That part of the winding 
inside the ring was largely ineffec- 
tive, and the air gap between field 
poles and armature core was large. 
The drum armature superseded 
eaTTERY Nor Gramme’s ring. 


«| 
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Radically different, paper-thin 
armatures may put gearless 
motors in your next car’s wheels 


By Harry Walton 


the plastic disk was 10% inches 
across and less than 1/16 inch 
thick. I held it easily on one finger. 

It was the armature of a radically dif- 
ferent sort of electric motor. Mounted 
on a shaft and spinning between alnico 
field magnets, this cardboard-thin disk 
will develop about three horsepower. 

Its torque is so tremendous that four 
such motors directly coupled to the 
wheels of an automobile, or even built 
into them, would drive it. No gearing or 
transmission would be required. 

Ever since Thomas L. Davenport, the 
Vermont blacksmith, cobbled up the 
first direct-current motor in 1834, we've 
done little more than streamline his 
idea, Whether built for locomotives or 
windshield wipers, DC motors have been 
chunks of ironmongery wound with wire. 
There hasn’t been a new idea in them 
for 120 years. 

Boiling down a motor. Now two French 
electrical engineers have thrown out the 
rotating iron, boiled the winding down 
to a printed circuit, and eliminated the 
commutator, wire, and insulation. In ex- 
change, they've gained: 

A compact new pancake shape. The 
new motors are smaller and lighter. 

‘Terrific torque, often permitting di- 
rect, gearless drives. 


Tis, with lines of copper, 


CHIEF FUNCTION of con- 
ventional iron armature 
(near right), i to de- 
crease the air gap 

tween eld. poles. If 
armature coils were 
wound on a nonmag- 
netic core, field between 
poles would be very 
weak, But armature 
teeth bunch and deform 
magnetic flux as they 
turn, cause vibration 
and losses. In a printed- 
circuit motor (far right) 
the gap is slightly larger 
but flux is uniform and 
there are no hysteresis 
losses. (Gap is exagger- 
ated in drawings.) 


IRON ARMATURE 


PRINTED ARMATURE at left is 3.6 inches in di- 
ameter, .030 inch thick (less than 1/32 inch), 
and weighs one-eighth as much as the conven- 
tional drum armature of the same output beside 
it. Brushes ride directly on the printed winding. 


© Lower cost. Armatures are produced 
without hand assembly or soldering. 

@ Instant control. With no iron to act 
as a flywheel, the armature can start, 
stop, and reverse with literally electric 
agility. 

@ Big overload capacity. The bare con- 
ductors can carry fantastic currents for 
short periods, 

@ Clean commutation. The iron-less 
winding has no self induction, causes no 
sparking at brushes. 

You needn’t go to France for printed- 
circuit motors. Their components are 
engineered and manufactured by Photo- 
circuits Corp., Glen Cove, N. Y., by ar- 
rangement with Printed Motors, Inc., 
holders of the U. S. patent applications. 

But don’t junk your home and shop 
motors just yet. So far, printed-circuit 
motors are for direct current only. And 
those wide conductors mean exactly what 


ARMATURE 


CONDUCTORS 
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Big jobs await the new flat motors in servomechanisms for 


you'd think: low-voltage, high-amperage 
machines, Small sizes’ could not be 
plugged into 115-volt lines. 

You may soon see them, however, in 
new cars to drive wipers, work power 
windows and convertible tops, move 
power seats, and run heaters. The reason 
for Detroit’s interest: low cost. 

More exciting jobs await the new 
motors in servomechanisms for missiles, 
aircraft, submarines. In automated ma- 
chinery, they can position work to split- 
second, hairline accuracy. Machine-ac- 
tuating switches and coding wheels can 
be printed directly on the armature. 

Coupled directly to the potentiom- 
eters that are the brains of analogue 
computers, the new motors can nudge 
them at up to 100 times a second. Printed 
armatures with special windings can be 
self-positioning or follow the commands 
of distant instruments or tapes. Combina- 
tion machines may have more than one 
winding on a disk. One, for example, 
might run it as a DC motor while an- 
other generates AC, making a light and 
compact converter. 

Lightning reflexes. Transistorized con- 
trol circuits make the most of the instant 
response possible from these motors. A 


typical small one can reach full speed 
from a dead stop in four milliseconds. 

In Paris, I saw a punched-tape reader 
stuttering at a frantic rate. The tape was 
driven by a friction drum right on the 
motor shaft. A photocell reading through 
punch holes, with a power-transistor cir- 
cuit, starts and stops the tape up to 80 
times a second. With a sprocket on the 
shaft, you could transport movie film 
without cams, claws, or gears. 

The inventors, J. Henry-Beaudot and 
F. H. Raymond, went back to basics in 
creating the new motor. Slight, bespec- 
tacled, English-speaking J. Henry-Beau- 
dot traces it back to the classic Barlow 
wheel-a toothed disk that turned be- 
tween the jaws of a magnet when current 
flowed from its shaft to its edge. 

Put a movable conductor in a magnetic 
field, he points out, and shoot enough 
juice through it, and the conductor will 
move. The silicon-steel core in conven- 
tional armatures bridges the big air gap 
between the field poles, making a strong 
flux concentration possible. But the arma- 
ture’s own magnetic field is generated 
around the conductors. It exists even if 
you remove the iron. 

Instead of being jacketed in insulation 


Chemicals etch 


unprotected 
copper to leave 
circuit beneath 


BASE MATERIAL is plastic 
1 sheet 
Glad with copper on both 
sides. On this is printed 
the design of the required 
circuit in a “resist,” a 
coating that protects the 
metal under it from being 
etched away in a chemi- 
cal bath. After unpro- 
tected parts have been 
etched, the resist is re- 
moved, leaving the cop- 
per circuit intact. Holes 
are plated through, join- 
ing the two sides. If the 
conductive hole is not to 
be electrically connected 
to adjoining circuitry, in- 
tervening copper is etched 
away by a chemical that 
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INSULATING PLATE COPPER-CLAD —~ 
BOTH SIDES 
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RESIST PRINTED ON” 
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HOLE DRILLED THROUGH 
HOLE MADE CONDUCTIVE 
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attacks it, but does not 


aifect the’ plating. circum REMAN 
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21: COPPER 
ETCHED AWAY 


missiles, aircraft, submarines 


and tucked into deep notches, the con- 
ductors of a printed armature are bare 
and whirl between two thin wafers of air, 
so radiating their heat to the field struc- 
ture. They can stand 10 times the current 
density ordinary windings can—up to 100 
amperes per square millimeter for short 
periods. Hence the great torque they can 
deliver. 

Windings can be printed on glass, ce- 
ramic, plastic, or metal disks (with thin 
insulation between, in the latter case). 
‘The newest disk material is Mylar, a syn- 
thetic that can be thinner and therefore 
more efficient. But for hair-trigger starts 
and stops, an aluminum disk is used. The 
instant power is cut, eddy currents brake 
the armature disk to a quick stop. 

A typical armature of 3.6-inch size 
has 97 conductors, each serving as a com- 
mutator bar. Low-drop_silver-graphite 
brushes ride on these. Because of the 
large number of commutator “bars” and 
the form of the winding—usually laid 
out to form four, six, or eight armature 


rough, steplike turning effort ae tieeable 
at low speeds. 

Armatures as small as two inches in 
diameter have been made, but the small- 
est in mass production is the 3.6-inch 
size. Its cost in quantity is estimated at 
50 cents. Since torque goes up as the 4.5 
power of armature diameter, while cost 
mounts in direct proportion to area, big 
motors may be manufactured at bargain 
prices. A 10-hp. machine, it’s estimated, 
might be built for less than $150. 

‘The printed windings are in effect a 
single turn with very low resistance— 
well below one ohm in most cases. Small 
motors operate at six volts; larger ones 
can be designed for up to 150 volts. 

AC motors are feasible, but lots of 
research must be done before they hit 
the market. Meanwhile, the power wheel 
—a printed-circuit DC motor directly 
on the axle—is getting serious attention. 
With the fuel cell a reality (it’s the 
gadget that generates electricity by burn- 
ing butane or other fuel—PS, Feb.), we 
may be near a startling new kind of auto- 
mobile. It would be silent, a cinch to 
drive, have no gearshift, transmission, 
drive shaft, floor hump, or tunnel—and 
might carry a smaller price tag. 


CLOSE-UP OF PRINTED WINDING. The holes at 
ends of, conductor lines have metal in them, 
connecting to similar conductors on the other 
side of the disk, Wave-form winding is a single 
continuous turn, following a design that forms 

eight armature poles. 
al 


News from the 1960 Boat Shows 


Outboard Raft Hits 35 M.P.H. Folded, this French 
boat of neoprene and nylon rides in the trunk. 
Inflated, 13- and 15-footers take a 35-hp. motor, 
10-footer a 15. Sail kit is extra. Biggest Zodiac is 
$1,150. N. Y, Rubber Corp., 100 Park Ave., NYC. 


Turbinautic Drive. A gas turbine that burns gaso- 
line, kerosene, or fuel oil powers this inboard- 
outboard. Made in sizes up to 250 hp., the units 
will produce one horsepower for every pound of 
weight. Precision Gears & Products, Inc., 132 
Towa Ave., Paterson, N. J. 
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‘One Lever Operates Motor. New 
remote-control units change an 
outboard’s speed and shift gears 
with a single handle instead of 
the usual pair. They're made for 
(from top to bottom) two-, four-, 
and six-cylinder 1960 Mercury 
outboard motors. Kiekhaefer 
Corp., Fond du Lac, Wis. 


Mockup Tests Skippers. On dry 
land, the Sailorometer scores a 
driver’s handling of 10 marine 
emergencies, using real controls 
and sound color movies. Aetna 
Casualty & Surety Co., Hartford. 


Tote Case for Outboard. De- 
signed for portability, the new 
7.5-hp. Scott fits into a canvas- 
and-leather carrying bag. The 30- 
inch-high motor weighs under 40 
pounds. Case sells for $19.95 
McCulloch Corp., Minneapolis. 


ae 
7 fas 


Dash-Mounted Gearshift. A re- 
mote shift for outboards goes on a . . 
runabout’s dashboard. Patterned Collapsible Catamaran. In a half-hour, a 16-by- 
after the shift lever in an auto, 2-by-3-foot package unfolds to become a sailing 
the control has forward, neutral, catamaran. The craft requires no centerboard— 
and reverse positions. $34.50. its V-shaped hulls prevent sideslip. $1,750 with 
Tempo Products Co., Cleveland. _ sails. Waverider Corp., 250 W. 57 St., NYC. 


Propeller Drives Float. Four pieces of a soft plastic prop to move the float for- 
plastic foam support the swimmer on a_ ward or backward. Adjustable straps 
Water Jet while he propels himself by make the float usable by a six-footer. 
hand. Two cranks, through gearing, turn $12.95. Argo Industries, Woodside, N. Y. 
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The crossarms of the telephone pole 


above aren't really flying. Repairmen at 
Fond du Lac, Wis. propped them up 
with pike poles until they could replace 
the pole broken by a skidding car. 


Instant concrete pipe 

A machine that forms eight to 12 feet 
of concrete pipe a minute in freshly cut 
ditches is being used to lay irrigation 
lines on Arizona farms. It can put down 
storm sewers and other conduits as well. 


Continuous Pipe Corp., 
two 300-foot sections of inflated rubber- 
and-fabric tube as an inner form. Envel- 
oping the tubing is an outer form built 
into a double pouring and pulled 
along the bottom of the trench. Concrete 
is supplied from a continuous stream of 
ready-mix trucks. 

By deflating and re-using one inner 
form after the other, a conduit can be laid 
for miles without a’ seam. 
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Flying saucers 


Not “proof” of flying saucers over the 
Municipal Airport at Akron, Ohio, but in- 
advertent trick photography that went un- 
noticed until the film was developed. The 
“saucers” are reflections of ceiling lights 
in a restaurant window, 


Triple-deck flatear 


Fethree Thunderbirds, two Lincolns, two 
‘alcons, and a Mercury station wa 

rode to market in Los Angeles from Ford 
plants in Michigan on this 5314-foot flat- 
car, The Santa Fe Railway plans to add 
three decks to its long 88-footers. They'll 
carry 12 standard cars or 15 compacts, 
further surpassing the loads now hauled 
in boxcars or trailers riding piggyback. 


” 


1, BLOWN-UP TUBING is first dropped into a 
ditch just cut by a trench digger. 


PS PICTURE NEWS 


LENGTHS OF PIPE are riveted together on the cables strung from pylons for final assembly in 
barge on the fjord below, then raised by steel the air. The pylons are later dismantled, 


Tubular bridge 


A 920-foot tubular bridge 
has been built across the 
jord of Askero north of 
Géteborg, Sweden, to resist 
Jong, ResYy winter storms. 

‘he was chosen 
when a old withstood a 
100-m.p.h wind-tunnel test 
that wrecked truss bridges. 

The ant roaches were put 
up first; then the span was 
built ahs the center out. 


Artist's conception shows what bridge will be like when don 


'2. POURING MACHINE carries outer form with 3. FINISHING OFF PIPE, a smoother works from 
it, Line of ready-mix trucks keeps it filled. the back of a platform on the mobile pourer. 


drives car onto plat- 
form, is given key (his 
re from control 
panel. Removing key 
starts machinery. 


TWO-SECTION CONVEYOR GRID in eleva- 
tor is activated when key is removed. 
Opening, it slides between platform grids. 


RISING at end of sideward movement, 
conveyor lifts car up off its platform. 


IG BACK, conveyor takes car into 
elevator. Elevator will then rise—as its 

wheeled tower rolls sideward—to stall pre- 

determined by location of key in panel. 
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On the Way 


Parking problems? These 
devices swing and stack your 
car to get it out of your hair 


ECHANIZED parking is the en- 
M gineer’s answer to the American 

motorist whom neither rain, nor 
Snow, nor paralysis of traffic can stay 
from driving into the city. 

Strange and ingenious contraptions 
have appeared: lift-’em-and-stack-’em sys- 
tems, big as a building, that pigeonhole 
cars neatly on steel shelves; hydraulic 


DISCHARGING, conveyor sets car down on 

grids in stall. Insertion of key later, when 
motorist returns, reverses process, delivering car 
to entry. This is Speed-Park (NYC) system. 


Pushbutton Parking 


SEMI-AUTOMATIC SA 


al 
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DRIVING CAR into clevator, 

attendant punches a button 
next to the signal light. 
closes the safety gates and 4 susp On nas, elevator tower rolls tor - 
the elevator machinery into nated stall as elevator rises. Attendant then drives car off. 
motion, System is made by When motorist returns, his receipt is checked against stubs 
Bowser, Des Moines, Iowa. on control panel to locate car, and the process is reversed. 
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jacks that elevate a car so that another 
can nestle underneath; a Ferris wheel 
that keeps a Christmas-treeful of cars 
circling in air; a tilter that stands a car 
almost on its nose so that it takes up 
only half as much costly ground space. 
The whopping, building-size parking 
machines aren’t limited to public garages. 
A tenant in Oklahoma City’s new Petro- 
leum Club office building can steer his 
car onto an elevator, push a numbered 
button on the control panel outside the 
driver’s window, and be whisked up and 
across the building until the elevator 
stops in front of his parking stall—just a 
few quick steps from his office. Similar 
“room-side” parking is available in Mex- 
ico City’s new Astro Hotel. The First Na- 
tional Bank Garage, also in Oklahoma 
City, combines drive-in banking, an audi- 
torium, shops, a restaurant—and auto- 
matic parking facilities on 12 floors. 


HYDRAULIC PLATFORMS, like the grease racks in 
a service station, rise to permit two-level park- 
ing in this open-air lot. The devices are made 
by Simmons Industries, Albany, N.Y. 


GIANT WHEEL provides car-size cradles slung on 
endless chains, needs no attendants. Punching 
button brings’ empty stall to drive-in level. 
Made by Auto Park Towers, Jackson, Miss. 


Mechanical parking systems are being 
installed in major cities all over the coun- 
try, They range in complexity and cost 
from the fully automatic Speed-Park sys- 
tem illustrated, through semi-automatic 
systems like Bowser’s, also illustrated, to 
the simpler devices shown on this page. 

Is pushbutton parking the answer to 
our parking headache? Some experts say 
no. At best, a one-elevator system can 
handle only about 60 cars per hour. A 
five-elevator system can handle 300 cars. 

But a well-designed ramp-type garage 
can manage about 800 cars an hour and, 
with the motorist parking and unparking 
his own car, requires few attendants. 

To the average car owner, however, the 
pushbutton garage, which can be incor- 
porated into his office building, his hotel, 
or his apartment house, may seem like a 
fine answer to the question: “Well, where 
do we park?” 


TILTED RACKS have caster wheels. After car has 
driven on, rack is tilted hydraulically, then 


8B POPULAR SCIENCE APRIL 1960 


rolled by attendant into position. All American 
Engineering, Wilmington, Del, makes it. 


Magnetic stripe outside sprocket holes carries sound. Film is run through twice and split. 


Atee camera and projector outfit for 
under $500 has broken the sound 
barrier in home movies. At a cost of about 
$2.25 per minute, covering film and de- 
veloping, an amateur can record voices 
and background sound at the time he 
takes his pictures. He can add music and 
narration or erase and re-record later, 
on the projector. 

The Fairchild camera has a three-lens 
turret with a 13-mm. f/1.8 fixed-focus lens 
for normal use. A telephoto lens, wide- 
angle lens, and exposure meter can be 
added. Inside the camera, a motor trans- 
ports the film at 24 frames per second. 
The built-in four-stage amplifier uses 
transistors and a printed circuit. The 
motor and amplifier are powered by a 
sealed nickel-cadmium battery. Using a 
cord provided, the battery is recharged 
‘on house current after every eight rolls. 

The special Ansco color film (ASA 12, 
Tungsten) comes with a magnetic stripe 
only .025 inch wide on each edge. Run 
through the camera twice, a 50-foot roll 
is split to make a 100-foot reel. A roll 
costs $7.50, developing about $2.50. Black 
and white will come later. 

The projector records and plays back 
at 16 or 24 f.p.s. Thus, silent films shot 
at 16 f.p.s, can be striped to add sound 
with this projector. A ceramic micro- 
phone, inch speaker, 400-foot reel, 
and 150-watt lamp are included. 

The camera lists for $239.95, the pro- 
jector for $249.95. They’re made by the 
Fairchild Camera & Instrument Corp., 
Yonkers, N. Y. 


CAMERA RECORDS SOUND through a microphone 
with a 15-foot cord. The sound level, varied by 
a control on the back of the camera, is monitored 
by headset. Weight with battery—4'4 pounds. 


SOUND PROJECTOR runs at 16 or 24 frames fad 
second (silent and sound speeds). A switch lets 
you play back, overlay new sound on the origi- 
nal recording, or erase and start fresh, 


SEAT FOR PASSENGER is four inches lower than 
driver's so he won't create wind resistance. 


GLOVE BOX, below passenger windshield, pulls 
out to become shoulder-strap carrying case. 


Rear bi 
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nper is in the form of an off-center cross, Tires have one. 


Idea Car Is 


Built Off-Center 


The off-balance-to-the-left look of the 
new Plymouth “idea” car is said to be 
functional. The raised front air scoop and 
the high, flaring rear stabilizer are in line 
with the driver. Otherwise his head and 
shoulders would stick up into the wind 
and interfere with the streamlining. 

The lean, waist-high sports car is 
named the XNR after its designer, Virgil 
M. Exner, a Chrysler Corp. vice-presi- 
dent. About his creation he says: 

“We believe that an object's dealin 
should describe its function. The real 
modern automobile should be poised tor 
action.” 

Said a fellow vice-president, gazing at 
the Plymouth of the future: “I've never 
seen anything like it.” 

Studio-designed here, the XNR chassis 
and its standard six-cylinder engine were 
shipped to Turin, Italy, where the body 
was handmade by Ghia. 

The gas cap on the rear deck is of the 
Grand Prix type. 


neh side-wall stripes. 


Supersonic plane made 
of stainless steel 

Here’s how an artist sees the 
supersonic Bristol. 188 scheduled 
for flying tests this year for the 
British Ministry of Aviation. 

Its two de Havilland turbojets 
are fitted with a reheat system to 
boost thrust and attain speeds of 
better than 1,500 m.p.h. It has 
a stainless-steel fuselage to resist 
air-friction heat. 


The War 
Between 
Burglars 
and 
Inventors 


A growing arsenal of ultrasonic waves, light beams, TV, and 
vibration detectors is making burglary a difficult profession 


By Robert Gorman 


HINGS are getting to the point 
where many an old-hand burglar or 
safecracker may have to learn a new 
trade. More and more of the goodies worth 
stealing are now being protected by sound 


waves a cracksman can’t hear, by light 
beams he can’t see, by barriers he can’t 
feel. 

‘The very act of forcing a door or window 
is likely to give him away. The same thing 
happens if he tries to hole through a wall. 
Even if he manages to evade intrusion 

ConTINUED 


Electronic screens hold off burglars by reinforcing walls, 


alarms by hiding out inside a shop until 
after closing time, he runs up against 
sneaky electronic detectors that will bring 
the gendarmes at a gallop. 

‘The protection systems a burglar faces 
nowadays are increasingly tricky. Alarms 
are often silent—instead of clanging over- 
head, they ring a bell at a private guard 
station not far away. Sometimes a dummy 
alarm box is placed prominently over a 
door. By remaining silent during a break- 
in, it contributes to a thief’s innocent 
sense of security, encouraging him to 
labor away while the cops close in. 

Tricks of the trade. Silent signals also 
make possible defenses in depth that add 
insult to frustration. Doors and windows 
are often “barred” by flimsy grids of 
34-inch dowels painted to look like metal. 
A child could easily rip them away with 
‘one hand—but not without breaking one 
or more alarm wires laced through the 
wood, Or a cracksman may find an office 
safe enclosed in a decorative wooden 
cabinet. It’s simple to open the cabinet, 
and certain to bring the cops. 

Backstopping one protective device 
with another, however, underlines the 
fact that almost any system may be de- 
feated by a burglar with skill and luck. 

In this light, how good are modern 
protection systems? One answer is in 
dollars-and-cents: For approved installa- 
tions, insurance companies allow dis- 
counts of up to 70 percent on burglary 
insurance. Experienced burglars naturally 
tend to steer clear of protected premises. 
The emblem of a good protection agency 
on a shop door is said to cut burglary 
attempts by 50 percent. (As a result, 
there’s a thriving black-market business in 
emblems to be used simply for display.) 

‘The granddaddy of all elect protec- 
tion—and still an essential part—is the 
entrance switch. This is in effect a re- 
frigerator-light switch. In one of its earli- 
est forms, pairs of springy contact strips, 
mounted’ on shop doors and windows, 
were normally held apart by nonconduct- 
ing studs. Forced entry would allow them 
to touch and close a bell circuit. This 
worked fine as long as burglars didn’t 
know it was there. Nowadays, of course, 
any hep kid could defeat such a primitive 
bell circuit in a dozen ways. 

For many years the most popular way 
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INVISIBLE-LIGHT BEAMS spot intruders 
or out. The beams can range to 300 feet or more, 
may be bent or broadened with mirrors. 


FOIL OR WIRE LACING secures a building’s walls, 
doors, windows, floors, and ceilings, It is used 
to supplement door and window alarms. 


was to cut a wire. No circuit, no alarm. 
It’s not so simple now, with current flow- 
ing through the circuit at all times, The 
alarm, separately powered, is set off by 
any significant change in’ current flow. 
Cutting a wire is one way of producing 
this change. Power failure has the same 
effect, so it does no good to disable out- 
side cables, 

Early methods. Closed circuits over 
direct or leased telegraph wires were in- 
troduced early in the burglar-protection 
business. They tidied up a major weakness 
of earlier window switches. Burglars had 


fences and gateways 


CAPACITY FENCE (right) safeguards p 
an exposed perimeter. Electronically 
balanced wires can detect a person 
within three feet, and are proof against 
fence climbers. Sloped wires offer one- 


sided protection. Fence may also be 


grounded to shield the street side. 


PLASTIC SHEETING under capacity 
fence keeps down weeds that could 
cause false alarms, Free-standing type 
would be used in restricted areas to 
detect approach from either side. 


RADAR-LIKE DETECTORS saturate an enclosed 
area with sound or radio waves. intruder 
gives an alarm by changing the reflective path 


already caught on to an obvious truth: A 
window can be entered by cutting or 
smashing the glass, as well as by prying 
up the sash. This loophole was closed by 
bordering windows with strips of metal 
foil. Any crack in the glass that spread 
out toward an edge would part the foil. 

‘The change from open- to closed-cir- 
cuit alarms naturally required changes in 
switches. Contacts had to be reversed so 
they would be opened, not closed, by 
forced entry. Some smart crooks turned 
this to advantage. By drilling through 
glass or sash, they could reach and bridge 


—and frequency—of the waves. Reflected waves 
are also used in beam-type systems similar to 
invisible-light straight-line barriers. 


the switch terminals, and then force entry. 

Magnet vs. magnet. This threat was 
partly answered by placing wiring out of 
reach, and partly by use of magnetic con- 
tacts. An enclosed relay on a doorjamb, 
held open by a permanent magnet on the 
door, makes an entry switch practically 
immune to electrical tampering. But then 
shrewd burglars discovered they could 
defeat some magnetic catches by prying 
a little space between jamb and door and 
slipping in a slim magnet. This substi- 
tute would hold the relay while the door 
was opened. 
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TV—OR FILM—CAMERAS are often hooked into 
intrusion-alarm systems. TV gives an instant 
report to a plant monitor; film’s permanent rec- 
ord is useful for identification and evidence. 


CENTRALIZED control and reporting stations in 
many large plants allow one guard to supervise 
security at remote poin ignals from any type 
of detector can be fed to one console. 


If an aspiring cracksman happens to 
read this, he’s welcome to the informa- 
tion. Modern door switches—both elec- 
tric and magnetic—make a sequence of 
opening, closing, and grounding contacts. 
To outsmart them, a burglar not only has 
to short out the terminals but must also 
duplicate the order and timing. 

Screens of wired dowels have been 
made similarly confusing. In their earlier 
form they could be mastered by a patient 
burglar who shaved away covering wood 
and bridged the current-carrying wires at 
their entry points. These days screens in- 
corporate several independent circuits 
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and give an alarm if any wrong pair is 
shorted as well as if any single wire is 
broken. Conceivably an_ electronically 
sophisticated burglar might work out the 
right combination if he could 1) expose 
all the wires without breaking one, and 
then 2) carefully test continuity with a 
high-resistance voltmeter. A task like that 
could make honest labor seem attractive 
—especially since wired dowels are, usu- 
ally, only a first line of defense. 
Detectors everywhere. Faced with such 
obstacles, many thieves have found it 
more judicious to pickaxe a wall than to 
tamper with doors or windows, But com- 
plete electric protection now includes 
wire lacing in walls, floors, and ceilings, 
Detectors sensitive to vibration are also 
used to spot sawing or hammering. 
With breaking and entering becom- 
ing increasingly profitless, enterprising 
thieves often plan to hide out in a store 
until after closing time, collect loot in a 
leisurely fashion, and then smash out. 
Although the last operation gives an 
alarm, an escaping thief can usually beat 
out even the fastest guard response. 
This kind of after-hours shopping is 
becoming more and more difficult because 
of a growing assortment of hide-out de- 
tectors, “Floor traps” were among the 
first, Ori lly these were switch boxes 
placed at intervals along the walls, a foot 
or so off the ground. A storekeeper would 
string twine from each box to a hook on 
the opposite wall, dividing the floor into 
a network of rectangles. As a burglar 
moved around—usually in the dark—he 
would be apt to pull at least one string. 
Smarter thieves soon learned to tie 
back the switches. So twine gave way to 
current-carrying wires. Plugs at opposite 
ends of each wire are fitted, not too 
tightly, into switch jacks on the walls. 
An alarm results if a plug is pulled or a 


ientific traps. Though floor traps 
have proved highly effective, it’s a chore 
to set them up at night. And—in theory, 
at least—they can be avoided by nimble- 
footed burglars. So newer devices that go 
into action at the flick of a switch have 
been brought along. They rope off areas 
with light, sound, or radio waves. 

Most of them consist of matched pairs 
of transmitters and receivers. Like a doc- 
tor listening to his own heartbeat, the re- 

[Continued on page 220) 


10 MANIFOLD 
vacuum 


Coming: A $50 
Speed Control 


N AUTOMATED accelerator at re- 

duced price is what you might get 
with a new speed-control system devel- 
oped by GM’s AC Spark Plug Division 
to retail for under $50. 

Like Chrysler's and Cadillac’s existing 
and more expensive automatic speed- 
control systems, ACon-O-Cruise permits 
foot-off-the-throttle driving at constant 
speeds on tumnpikes and open highways. 
In town, it is a “ticket-saver”—warning 
a driver when he reaches a preset speed 
by building up accelerator back pres- 
sure, 


ACon-O-Cruise operates on manifold 
vacuum alone, with no electric motor. It 
has just five major parts: 

© Speed-selector dial, with a lever you 
can set either for speed warning or auto- 
matic cruise control. 

© Governor on the speedometer drive. 
It controls an air valve that “reads” road 
speed. 

@ Pressure valve, which regulates en- 
gine vacuum to control car speed. 


© Servo unit; this controls the carbu- 
retor throttle. 

© Brake-pedal release valve, which 
cuts out the unit with the slightest touch 
on the brake. 

For constant-speed driving you flip the 
lever to the automatic-cruise-control posi- 
tion, then set the dial for the speed at 
which you want to travel. When that 
speed is reached, you can take your foot 
off the accelerator. The car bowls along 
at the selected speed until you touch the 
brake or move the lever to the speed- 
warning position. Speed varies less than 
two mph. on hills. 

ACon-O-Cruise is designed as an orig- 
inal-equipment option, not an after-mar- 
ket accessory that could be added to his 
car by an owner. “Could be done, but 
it wouldn't be too practical,” say AC 
engineers. Several auto companies are 
studying the device, although none has 
bought it yet. AC reports it could tool 
ACon-O-Cruise for production “within 
six months.”—Ken Fermoyle. 


America’s Most 


NE day last spring, a young farmer 
O in Santa Cruz, Cal., got the scare 
of his life. 

He had just put his tractor in gear to 
begin plowing a field, when suddenly a 
big brown-and-tan snake slid out from 
under the seat and poured down over his 
feet. 

With a wild yell, the farmer jumped to 
the ground and ran toward his barn. The 
tractor wobbled forward a few yards, 
then swerved into a shallow ditch and 
stalled. 

A farmhand who had heard the shout 
and seen the antics hurried to meet his 
white-faced boss. 

“There's a damn rattler on the tractor,” 
the farmer said huskily. 

His helper picked up a rock and strode 
toward the abandoned vehicle. The farmer 
cautiously followed. 

When they got there, the snake was 
still aboard, coiled on the floor, and look- 
ing mean. It greeted them with a fero- 
cious hiss. The tip of its tail was a blur. 
The farmhand, with a tense expression, 
carefully aimed the rock. Then, abruptly 
relaxing, he began to laugh. 

“This ain’t no rattler,” he said. “This 
here’s a good snake—a gopher. He won’t 
hurt ya none.” 

Carefully grabbing the snake just be- 
hind its head, he pulled its six-foot body 
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Misunderstood 
Snake gy westeys. eriswold 


The harmless but alarming gopher snake has 
a tough time—he’s forever being mistaken 
for his deadly look-alike, the rattler 


to full length and threw it into the grass. 
The snake crawled casually back to its 
job of killing crop-destroying rodents. 

You could hardly blame the farmer for 
not recognizing one of his best animal 
friends. People are forever mistaking the 
blustery but benign gopher snake for the 
malignant rattlesnake. 

It’s an easy mistake to make. For 
though the gopher snake huffs and puffs 
and often whirs upon meeting a human 
being, simply in nervous apprehension, 
it almost never strikes at one. And its 
bite is harmless. All it asks of life is a 
steady diet of rats, mice, gophers, moles, 
and ground squirrels. These rodents have 
been estimated to do more than $400,- 
000,000 worth of damage each year to 
the U. S. grain crop alone. 

The two snakes, gopher and rattler, are 
similar in color and length. Both react 
menacingly to a person's approach, They 
coil their long bodies and rapidly shake 
the tips of their tails. The gopher snake 
has no rattles, but this is often over- 
looked in the excitement of encountering 
one. If its vibrating tail happens to be 
beating against dry 
weeds or leaves, the 
noise it makes is a 
fearsome imitation of 
whirring rattles. And 
the gopher’s violent 
hiss, which it pro- 


MORE OF A MENACE: 
The appealing ground 
squirrel is a constant 
threat to both growing 
and stored crops. Go- 
pher snakes, when not 
illed off, help to curtail 
its ravages, 


. «+ This is a real rattlesnake 


RED DIAMOND RATTLER—a 
member of the venomous pit 
viper family—is one of 30 kinds 
of rattlesnakes found in U.S. 


duces by puffing itself up and blowing air 
past a flap of skin in its throat at the 
mouth of the windpipe, is unnerving. 

How to tell a gopher snake. When 
you've been given a reception like that, 
it takes courage to stick around long 
enough to note the few features that un- 
mistakably distinguish a gopher snake: 

© A gopher snake's head is slim and 
pointed; a rattlesnake's is broad and 
roughly triangular, with heat-sensing pits 
just forward of its eyes. Unfortunately, 
a nervous young gopher snake may flatten 
its head enough to make it look quite 
like a_rattler’s. 

© The gopher snake’s brown markings 
are rectangular, the rattler’s triangular. 

© A gopher snake’s body is far more 
uniform in thickness than a rattlesnake’s, 
which is distinctly chunky in the middle. 

© The pupils of a gopher snake's eyes 
are round; a rattler’s are slits, like those 
of a cat. 

@ The tail of a gopher snake is long, 
slim, pointed—and, of course, has no 
rattles. The rattlesnake’s tail is usually 


This is a gopher 
snake—useful 
destroyer of pests 


WHEN YOU LOOK CLOSELY, it’s 
easy to distinguish between the 
gopher snake (left) and rattle- 
snake (below). They look fear- 
somely alike, but head, mark- 
ings, and tail are different. 


quite short and plump, and the rattles 
at the end are plain to see. 

The gopher snake and its cousins, the 
bull snake and pine snake, all belong to 
the genus Pituophis. They are essentially 
the same snake with three different local 
names, They have identical markings and 
characteristics. They interbreed, Gopher 
snakes and bull snakes have the same 
coloring. Pine snakes are black-and-white 
rather than brown-and-tan, though. To- 
gether, the hunting grounds of the genus 
cover nearly the entire nation, except for 
New England. Pine snakes’ are found 
from southern New York to Florida, and 
westward to Tennessee. Bull snakes, the 
biggest members of the genus, roam all 
over the Middle West and into Texas. 

[Continued on page 216] 
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An air-cooled engine drives craft. Paddle wheels pull the amphibian along at five-knot speed. 


Paddle wheels drive land-water vehicles 


of Whitstable, England, welded up a pair 
of wheels with paddle blades in place of 
spokes. Ashore, the vehicle rides on tire- 


The same engine, transmission, and 
wheels propel this amphibious runabout 
on land or water. Boatbuilder L. G. Wood 


Halfway house 

When builders purchased land for a 
new apartment building in New York’s 
Bronx, they took half the lot on which 
this house stood. Then they left half of 
the house intact, with a new wall as part 
of the apartment building. 
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Private traffic light 
This little reflector is attached to your 


windshield by a suction cup. Once ad- 
justed in position, it catches the red and 
green signals, enables you to see over- 
head lights without craning your neck. 
It’s made in Munich, West Germany. 


PS PICTURE NEWS 


Single-seater runabout crawls out of the water and travels on rubber-tired wheels at 20 m.p.h. 


clad wheel rims, Afloat it’s propelled by knots in water and 20 mp.h. on land. 
the rotating blades. A small disk wheel, The Anzani gasoline engine has two 
centered under the stern and turned by cylinders and is air-cooled. Wood expects 
the steering wheel, controls the craft's to sell the amphibian locally for the 
direction ashore and aftoat. It does five equivalent of about 


Sheepsfoot earth packer Skyscraper nurse 

The 45-ton roller above is equipped _ Wearing slacks and a protective helmet 
with hundreds of flat, circular “feet” to instead of the customary nurse’s uniform, 
pack earth to any required degree of Mrs. Mary Sheehan is shown here on 
hardness. It is built by R. G. LeTour- duty on the 52nd floor of a building going 


neau, Longview, Tex., for laying founda- up in New York. She is employed By the 


tions for the construction of highways. contractor to care for injured workm« 
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Tornadoes: Giant 


Scientists find new clues to the nature of t ters 
in eyewitness accounts of their strange displays 


By Alden P. Armagnac 


N_THE evening of May 1955, a woman in Blackwell, 
Okla., looked out her front door at an eerie sight. Rising 
from the ground were forked lightning-like streamers of 

deep-blue electric fire, two to three feet high. Just beyond them 
was the black wall of a tornado cloud, bearing down upon her home. 
Fleeing from the doorway, she took cover under a stai 
and lived to tell what she had seen. The tornado carried her 
half a block away, still beneath the stairway, which was all that 
was left of the original two-story house. 
Stories of twisters’ st 
electrical manifestations, li 
weird “lightning” is woman 
saw, have received nt notice 
in tornado lore published in the 
past, But their clues may lead to 
better understanding of a twist- 
er’s workings—and so, in turn, 
save lives and property by help- 
ing to give timely warning o! 
birth and course. For a tornado, 
scientists now believe, must be 
CONTINUED 


BLUE STREAMERS of forked “light- 

feet high, were seen 

from ground by a woman in 

Blackwell, Okla., when she looked out 

her front’ door at oncoming tornado 
just before it struck her home. 
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Electric Machines 


SPECTACULAR GLOWING RING of 
blue light, rotating in funnel of 
Oklahoma tornado, was viewed by 
weather observer Floyd C, Mont- 
gomery. This picture is based on 
sketch he made. From further data 
he supplied to scientists, they esti- 
mate the luminous display was 100 
feet thick, and extended upward 
from a height of 800 feet above the 
ground. Its light illuminated small 
clouds circling around the funnel. 


HOLES IN GROUND, too deep for an observer to 
touch bottom, and strip of turf rolled into ball, 
were found after tornado hit golf course at 


some sort of an enormous electrical ma- 
chine, 

Twisters are spawned by “giant elec- 
trical storms,” a kind newly recognized 
and named by science. Setting these 
apart from common thunderstorms are 
their huge dimensions (they reach into 
the stratosphere to 12-mile altitude, 
twice that of ordinary storms); the ex- 
traordinary frequency of their lightning; 
and novel electrical phenomena, com- 
pletely unknown in other storms. 

So concludes a remarkable Govern- 
ment report, “Giant Electrical Storms,” 
just made public. It presents a study of 
tornadoes made for the Office of Naval 
Research by two Cambridge scientists, 
Dr. Bernard Vonnegut and Charles B. 
Moore of Arthur D. Little, Inc. A high- 
light of their report is a unique collection 
of eyewitness accounts of tornadoes’ elec- 
trical displays. 

Expert testimony. Tornado survivors 
have looked right into the whirling fun- 
nel as its open bottom passed overhead. 
Some saw continual lightning playing 
within it. Others reported a “luminous 
core” or “ring of fire’—a rarer phenom- 
enon which, by good fortune, has oc- 
curred within sight of trained observers. 

A tornado funnel aglow with dazzling 
blue light was a spectacular sight re- 
ported by Floyd C, Montgomery, a 
weather observer at Blackwell, Okla. 
Standing in the doorway of his storm cel- 
lar, he saw the tornado of May 25, 1955, 
hit the town, with a noise “like a roaring 
freight train, only louder.” As the funnel 
passed 3,600 feet east of him, its upper 
part was a luminous band, “the same 
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Fare N. D. Lightning is known to dig ed 
holes—and the unusual number an 
these gave evidence of the strokes’ totensity. 


color as an electric are welder but much 
brighter—so intense I had to look away.” 
The glowing band revolved “like a beacon 
lamp on a lighthouse.” After the tornado 
passed, there was an odor in the air “like 
that of burnt sulfur.” 

From a sketch that Montgomery drew 
of the spectacle, its apparent size com- 
pared to buildings in his line of sight, 
i ‘ition at the time, the Cam- 
ists estimate that the lu 
nous layer was no less than 100 feet thick. 
Its lower edge, they figure, was about 
800 feet above ‘the ground, The display 
may have been an almost continuous 
electric arc or glow discharge, they sug- 
gest. Probably the “sulfur” odor actually 
came from ozone and nitrogen oxide, 
which would be formed by such an elec: 
tric discharge. 

From Montgomery, who talked with 
her afterward, also came the Blackwell 
woman's story of “lightning” rising from 
the ground in the same storm. Others 
saw St. Elmo's fire, a glowing type of 
electric discharge from pointed objects, 
just ahead of the oncoming funnel. 

Sound effects, too. The sound accom- 
panying a tornado, the report comments, 
“is frequently described as a humming or 
a buzzing like a million bees. It is dif- 
ficult to see how a wind could cause such 
a noise; it appears likely that these noises 
may arise from intense point discharge. 
This conjecture appears reasonable in 
view of other observations describing 
what appear to be luminous electrical 
discharges from grounded objects very 
close to the funnel.” 


(Com 
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PS PICTURE NEWS 


rare | 
‘Two jets—one on trailer—open up on trees and brush from highway near Palm Springs, Cal. 


Jet firefighter 
smothers forest blaze 


A blast of borate spray from a jet tur- 
bine driven by a gasoline engine controls 
forest fires in California. The highly abra- 
sive borate powder is introduced into the 
air stream just beyond the nozzle, can’t 
wear it down. The blast can be tilted from 
horizontal to vertical and varied from a 
Egnig brseze to 2 180-m.p.h. hurricane. 


JET-TYPE BLOWER is mounted on a four-wheel- 
init is adapted from a farm duster. for use in rugged countr 


drive Jeep truck for use in rugged country. 


Daylight radar 
This new radar screen shows 
blips and cloud formations in 
ight sunlight, Its i i 
1,000 times brighter than that of Folding beds for British soldiers 
earlier indicators. Beds in the fancy new London barracks of the 
The equipment is being in- Grenadier Guards fold into the wall with the 
stalled by Sperry Gyroscope Co. bottoms flush with adjacent built-in lockers. Mod- 
in cockpits of Air Force jet tank. ernistic furniture in the newly finished rooms 
ers, and cargo and troop carriers. makes quarters cozy for the enlisted men. 
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‘a copy of a letter, his secretary 

pushes the original into a little 
magic box and almost instantly pulls out 
a duplicate. To her, this is a lot easier 
than retyping the whole works. What im- 
presses her boss is the cost: Instant copies 
(of anything, even drawings) average a 
couple of pennies apiece; retyping one 


Nise se when the boss asks for 


aA 


FEED ROLLER ~Faoce Ree 
Copy PAPER MATRIX 


HEATSENSITIVE 


COPY PAPER 


NAL 
mle) ae 
mts. 


How Copying 
« Machines Work 


Page can run to as much as three bucks. 
Modern copiers have come a long way 
from the old blueprint machine that filled 
a corner of the drafting department. 
They’re fast, clean, small. Most use the 
blueprint principle—chemical action in- 
duced by light—but there's also one type 
that works by heat, another that uses 
electrified powder.—Phil McCafferty. 


onic 
ACTIVATOR 


be copied 
on dye-coated gel 
atop glass plate. 
through matri 

from original to expose sen- 
sitized surface of matrix. 
Activator fluid then loosens 
dye in unexposed areas of 
matrix. When blank paper 
and processed matrix are 
squeezed together by roller, 
loosened dye sticks to paper 

producing copy. One m: 
will print about five copi 
before the dye gives out. 


copy 


HEAT RAYS Puen 


orici 


HEAT RAYS make copies di- 
rectly —no developing — in 
Minnesota Mining (Scotch 
Tape) ‘Thermo-Fax. Waxy 
duplicating paper ‘darkens 
when heated, It is laid under 
original, and two are passed 
around ‘tubular lamp, Heat 
rays from lamp pass through 
copy paper and are absorbed 
by dark areas—words or pic- 
tures —of original. These 
hotter areas heat up corre- 
sponding points on copy pa- 
per, darkening them. 


oF 
ROLLERS: 


{> 


PHOTO TRANSFER is basis for 
several makes of copiers. 
Original and photographie 
paper are placed together 
and rolled around a filtered 
lamp. Light goes through 
photo paper, is reflected from 
original to expose negative. 
| Negative and sensitized pa- 


per go into developer togeth- 
er, then between rollers. De- 
veloper action and pressure 
transfer image from negative 
to positive copy, which dries 
as it is peeled off. 


DEVELOPER 
DEVELOPING 
ROLLERS 
ER makes direct 
Bruning Copy- 
x. Original and diazonium- 
salt-coated paper pass around 
a rotating glass cylinder 
containing fluorescent lamps. 
Light from cylinder passes 
through original to desensi- 
tize diazo chemical wherever 
nal is clear, Exposed 
copy paper then goes through 
rollers wet. with developer, 
which darkens remaining diz 
azo compound to produce 
the duplicate. Heat generated 
by machine is blown onto the 
moist copy to dry it off fast. 


foTaTINg 
Tluorescen? noe 
LAMP (SEVEN) sae 


ELECTRIC PRINTING — Xerog- 
raphy—makes copies on any 
paper, Selenium-coated drum 
is uniformly charged with rors ~- anane 
positive electricity by charg- me 
ing grid. Image of original is 
ojected onto drum, which 
loses charge wherever light 
i ite areas of orig- 
inal). Negatively charged 
powder is then sprinkled on 
drum, sticking to charged 
(dark) areas. Paper, posi- = 
tively charged, attracts pow- > Z J ~colvevon 
der, which is fused on. 


Tiny Racer Has Unit Frame 


Unitized construction gives this new gine at the left rear of the driver. The 
miniature car a one-piece body that won't 
wear out. There's nothing to come loose pound loads, clears the road by three 
on its aluminum frame, no rattles, and inches, has a non-slip foot brake, and a 
no assembling necessary. It's built to front-end assembly with camber set at the 
mount a two- or four-cycle standard en- factory. Dexon Mfg. Co., Minneapolis. 


BANTAM CHAIN SAW 
is powered by a 17-pound air- 
cooled gasoline engine, but 
will cut through an 18-inch 
log in 18 seconds. It’s built 
for suburban use by weekend 
or occasional _lumberjacks. 
You start it with a turn of 
the switch and a tug on the 
starter cord. It comes with 
12-, 18-, and 24-inch bars at 
$159.50 to $179.50. Remington 
Arms Co., Bridgeport, Conn. 
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MAGNETIC CARDS won't blow 
away—no matter how windy—when you 
play on the beach or patio, Cards are 
made of plastic containing magnetic mate- 
rial; permanent magnets are embedded in 
the board surface. Price, $9.95 to $75. 
Magnetic Cards of California, 2314 Santa 
Monica Blvd., Santa Monica, Cal. 


SPRAY-ON MIST REMOVER on 
the bathroom mirror above prevents fog- 
ging from shower-bath steam, It’s also 
effective on windshields, windows, eye- 
glasses, and camera lenses. One appli- 
cation is good for days, At hardware and 
variety stores, 98 cents. Consolidated 
Research & Mfg. Co., New Haven, Conn. 


PLASTIC CALKING 
is made of polyethylene in 
a variety of colors including 
white and aluminum. You 
can use it on concrete, 
cement blocks, bricks, and 
other masonry; apply it by 
knife or gun. West Chester 
Chemical Co., Box 39, West 
Chester, Pa. 


TWO-PIECE CLIP is 
easily installed, holds wir- 
ing neatly on baseboard or 
other surface. You screw 
the base on, place the cord 
in its groove, slide on the 
C-shaped top. Lok-On clips 
are clear plastic. Card of 
five, 29 cents. John H. 
Lach, Culver City, Cal. 


FAST PENETRANT 
frees nuts and other parts 
frozen by rust, varnish, or 
gum. Solvo-Rust contains 
solvents and detergents. It 
comes in three-ounce cans 
for automotive, shop, and 
garden-tool use. Permatex 
Co., Inc., 300 Broadway, 
Huntington Station, N. Y. 
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FM CAR RADIO is powered by three transistors and 
seven tubes. It’s the first to be mass-produced in this 
country. The Motorola FM-900 is designed for mounting 
under the dash, has its own speaker, and operates inde- 
pendently of the AM set. It can be used in any 12-volt 
U. S. car built since 1955 or any 12-volt vehicle having 
negative-ground ignition, including boats and foreign cars. 
$125. Motorola, 4245 W. Augusta Blvd., Chicago. 
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Webbed 
Mitts Add 
Speedin 


Swimming 
The web-fingered design 
of these new rubber gloves 
provides a broader surface 
for extra power to push a 
skin diver or other swimmer 
through water faster and 
easier. The narrow wrist- 
band won't roll or let the 
gloves slip on your hand. 
‘They are flexible and light- 
weight so fingers are free to 
pick up and hold objects. 
Swim Mitts are made in 
six junior and senior sizes: 
$1.29 and $1.50, children; 
$2.50, adults. Pioneer Rub- 
ber Co., Willard, Ohio. 


DUAL VISE can be 
mounted either on your 
bench or on a drill press or 
other machine. Its dovetail 
slot and cam-lever clamp 
lock it at any angle while 
permitting it to swivel. Two 
sizes, 24- and_three-inch 
jaws. Stanley Works, 195 
Lake, New Britain, Conn. 


PORTABLE SPOTLIGHT built 
like its lantern-battery older brother, 
operates on three D flashlight batteries in 
a detachable case. Radar-Mate is compact 
enough to fit in your glove compartment, 
yet throws a powerful beam. The lamp 
head swivels in a 135-degree arc. $4.98. 
Burgess Battery Co., Freeport, Ill. 


SQUARE SPRINKLER puts all its 
water on a small lawn, none on the side- 
walk or driveway. It sprays in a square 
pattern two by two feet up to 35 by 35 
feet in area, sufficient for watering a 
medium-size garden without waste and 
with a single setting. Price, $2.49. Melnor 
Industries, Inc., Moonachie, N. J. 


MULTI-LEVEL 
tains a steel ball in a one- 
inch clear-plastic segment 
of a 12-inch sphere. With 
one operation it shows the 
low point in any direction 
of a turntable or other ob- 
ject under test. 60 cents. 
F. H. Hagner, 1010 Navarro 
St., San Antonio, Tex. 


DOUBLE-PURPOSE ANCHOR bolds your boat 
steady on land or sea. Used in water, it has a rope ring 
that slides on the shank to make it shagproof and facili- 
tate recovery. On land, a squared-off base allows it to 
serve as a supporting post under the tongue of a boat 
trailer, making blocking unnecessary. The height of the 
shaft can be adjusted and locked to assure adequate drain- 
age while the craft is in storage. Stan-Anchor is available 
in seven-, nine-, and 13-pound sizes at $12.70, $13.90, and 
$16.90. Biscayne Tank Mfg. Co., 6940 S.W. 12 St., Miami, 


HEN Rudolf Diesel fell, jumped, 
W or was pushed off a steamer in 

the middle of the English Chan- 
nel 47 years ago, his engines were already 
the world’s most efficient. But, for their 
power, they were too big and noisy. 
Since then, they have been progressively 
slimmed down in relation to their muscle, 
and considerably hushed. For the most 
part, though, they have been limited to 
large prime-moving jobs. 

Now, for the first time, a whole family 
of little diesels for smaller jobs is being 
built in Los Angeles. 

The diesels that are just beginning to 
emerge in California, where they are 
made by American Marc, Inc., are all 
midgets, as diesels go. They are intended 
to invade fields that little gasoline engines 
have previously had to themselves. 


POWER FOR A RADIO is supplied by the 
bumper-riding, 7¥-hp. American Mare diesel 
above. The air-cooled engine, shown at right 
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‘Now They’re Making 
Midget 
Diesels 


They’re rugged, compact, and light— 
one weighs just 16 pounds. Another's 
the world’s lightest diesel outboard 


The baby of the new tribe is the small- 
est diesel ever built for practical pur- 
poses. A single-cylinder, two-cycle, op- 
posed-piston engine, it weighs only 16 
Ib. (see photo at top of page) and is not 
much bigger than a typewriter. It pro- 
duces 11% hp. Its role is to ride on the 
front bumper of a Marine Jeep and drive 
a generator to supply current for a 
radio transmitter. 

Slightly bigger and guttier models— 
three hp. and 714-8 hp., respectively— 
drive power plants for lustier Jeep-riding 
transmitters of 1,500 and 2,500 watts. All 
three are air-cooled. 

‘A water-cooled version is creating a 
stir in boating circles right now. At maxi- 
mum operating speed (3,500 r.p.m.) it 
develops 914 hp. It has two opposed 
pistons in one cylinder, weighs about 90 


AXIAL FUEL-TRANSFER 


HYDRAULIC 


INcTION—— GOVERNOR 


PUNP DRIVE 
dismounted from the Jeep, has two pistons 
working in one cylinder and is built largely 


of aluminum to keep weight to a minimum. 


Here’s how pint-sized, jopposed:pistort diesels work 


Air is drawn into 
crankcases when pis- 
tons are in this po- 
sition at the top of the 
intake stroke. Simultane- 
ously, combusti 
curring in the 


CCRANKCASE COMPRESSOR 


Pistons move down, 

forcing air in crank: 

cases into transfer 
passages, When transfer 
ports are uncovered by 
the piston, air rushes out 
into the cylinder to be 
compressed. 


i te pistons reach top 


center, air is greatly 
compres and 
reaches \ 


ery high temper- 


f compression, 
forcing pistons apart. 


Exhaust port is un- 
4 d by one piston 

slightly before BDC. 
Transfer port is also un- 
das piston motion 
continues. Air rushes in, 
forcing exhaust gases out 
fully opened exhaust port. 


1% EXHAUST PORT 


pounds, and is the first lightweight diesel 
outboard produced. 

The builders tick off these arguments 
in its favor: 

© With a compression ratio of about 
23:1, three times greater than that of 
most gasoline outboards, it provides tre- 
mendous torque. 

© It consumes only half as much fuel 
as a gasoline outboard of equal horse- 


power. Moreover, diesel fuel is roughly 
half as expensive as gasoline. 

© Having no spark plugs, carburetor, 
magneto, valves, valve springs, push rods, 
rocker arms, or camshafts, it is easy to 
service and maintain. 

© It starts dependably (by battery) in 
any weather in which a boat owner would 
be likely to use it. It needs no warm-up. 

© Being both simple and exceptionally 
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CCRANKCASE 
‘COMPRESSOR 
ASSEMBLY 


FUEL IMUECTOR: 


SIMPLICITY: Exploded view of small diesel shows 
substantially fewer parts than found in no 


sturdy (to withstand its high compres- 
sion), it is very durable. “A good diesel 
ought to last at least 10 times as long as 
a good gasoline engine,” one maker says. 
© There is less fire hazard. 
© The engine is nearly vibrationless, 


aT eteaer DIESEL OUTBOARD weighs 
0 Ib. and puts out 9% horsepower. It's 
sicinel chat a eter just one-half gallon of 
low-priced diesel fuel per hour. 
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SE 


PISTON CRANKSHAFT 


Mg 


CCRANKCASE 
END COVER 


POWERTRAIN GEAR 


gas engines. There are no spark plugs, cam- 
shafts, distributor, valves, or valve springs. 


because the opposed pistons balance its 
reciprocating forces. 

The builders feel these advantages 
more than offset the two disadvantages of 
the diesel outboard: It weighs about 30 
percent more than a comparable gasoline 
outboard, and costs more—$485 list. 

On the way at American Marc are 16- 
18-hp. and 30-hp. diesel outboards, and a 
35-50-hp. inboard-outboard, weighing only 
220 pounds. 

‘The company has also developed a 12- 
hp. diesel oil-well pump that costs noth- 
ing to run. How’s that? For fuel, it uses 
natural gas, which the well automatically 
produces. 

It couldn't be done, but. This diesel in- 
vasion of gasoline-powered territory didn’t 
happen spontaneously. It is based on a 
radical new engine design—which diesel 
experts at MIT and in the Navy’s Bu- 
reau of Ships said wouldn't work—and a 
maximum use of aluminum. 

‘There’s normally nothing extraordinary 
about a diesel engine that has one cyl- 
inder, opposed pistons, and a two-stroke 
cycle. But this one is unique. It is self- 
scavenging. In two strokes, it not only 
performs the usual functions of intake, 
compression, combustion, and exhaust, 
but expels the burned gases from its 


[Continued on page 230) 


PS PICTURE NEWS 


New sonar pierces submarine screen 
‘The Navy’s sub-hunting destroyers now perature changes sharply. Previously, 
drop their sonar gear deep into the sea lurking submarines could use such ther- 


to catch enemy underwater craft hiding mal layers as shields—they bounce back 
beneath a layer of water where the tem- the sonar signals as effectively asa mirror. 


i 
i 


Hospital-room cafeteria 
Patients in the John Sealy Hospital in 


th 


Galveston, Tex., are served piping-hot 
meals in thelr beds from, six of these 
mobile cafeterias. The rolling units con- 
tain both heating and refrigeration com- 
partments, Each, wheeled from ward to 
ward, will serve 100 patients. 


Comfortable steam bath » 


How to keep a cool head in a steam 
cabinet was demonstrated in London by 
the cabinet’s inventor, Dr. C. F. Lyburn. 
The upper part is refrigerated while the 
lower ly gets a full steam treatment. 


Drawing Power 
from Nature’s 
Steam Boiler 


Tame volcanoes under California’s “hot lands” 
are being harnessed to make cheap electricity 


=" MAGMA (MOLTEN ROCK) 


STEAM JETS THREAD UPWARD through under- JUST BLOWING OFF STEAM, after drillers have 
round rock cracks. They are tapped by wells opened them up, these steam wells wil 
rilled to depths of 300-800 feet and capped. tapped by pipelines and their steam pressure 
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By Paul Corey 


IG GEYSERS, they’re called. Eleven 
of them now spout on a brushy 
canyon side 70 miles north of San 

Francisco. Going full blast they shake 
the valley of Big Sulphur Creek with an 
ear-busting roar—and it isn’t roses you 
smell. Even when they are capped and 
silenced to a whisper, the country around 
seems to throb with the muted power of 
a giant teakettle. 

These wells are owned by Thermal 
Power Co. and Magma Power Co., which 
hold a lease on 3,200 acres of “hot lands” 
in this area. They have contracted to de- 
liver steam to a condensing turbogen- 
erator, to be built by the Pacific Gas & 
Electric Co., 1,000 feet along and down 
the side of the canyon, The steam will 
flow at a rate of 265,000 pounds an hour, 
a pressure of 100 pounds per square inch, 
and a temperature of 348 degrees F. 

One of these wells alone could deliver 
that much. But, to insure plenty of re- 
serve steam right from the start, three or 
more of the wells will blow their hot 
breath into the insulated delivery pipe- 
line. The 11 wells have a total estimated 


ion of electricity. The gey- 
raph above are on the Big 
, north of San Francisco. 


used for the gen 
sers in the phot 
Sulphur Creek si 


“ 


CLOSE-UP OF A GEYSER just after steam has 
been struck. Steam, gas, rock-and-dirt debris 
are jet-streamed high into the air. 
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a hori- 


vell is tied in 
ling flow pipe. Insulated pipe ma 
tains 348-degree steam temperature. 


generative capacity of 40,000 to 50,000 kw. 

Only four acres of the possible power 
area have been tapped. The new wells 
haven't affected the pressure or capacity 
of the other wells nearby. In this “hot 
lands” country, four older Big Geyser 
wells have beer blowing steam continu- 
ously for 30 years without slacking off. 

Unlimited ‘amounts of this kind of 
steam power exist—the whole inside of 
the earth is the source. However, there 
are only a few places where it can be 
tapped so readily. 

‘The earth’s crust is estimated to be 
about 20 miles thick. But in its shrink- 
ing and shifting, cracks form that let the 
superheated, molten inside—called “mag- 
ma"—work up nearer the surface. Some- 
times this hot stuff spills over and you 
have a volcano. Sometimes it only comes 
up near the surface, maybe 300-400 feet, 
as it does in this part of California. 

Nature’s steam plant at work. Steam 
is formed by the water—estimated at 10 
percent—in the magma itself, and the 
water that works down from the surface 
of the earth to this hot core (estimated 
temperature of 3,000 degrees). The steam, 
under great pressure, works its way up 
through cracks in the earth’s surface until 
it breaks through in steady spouts called 
“fumaroles.” Hot springs and intermittent 
geysers like Yellowstone’s Old Faithful 
are evidence of the earth’s hot core get- 
ting near the surface. But only fumarole 
steam gives steady power that’s usable. 
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TESTING EQUIPMENT installed at a well head. 
Steam pressure, volume, corrosive quality, and 
amount of water, if any, can be checked. 


‘The pilot plant under construction rep- 
resents the first attempt to harness this 
kind of power in America. However, at 
Larderello, Italy, geothermal steam power 
is developing more than 250,000 kw. With 
current drilling and expansion, engineers 
estimate there's enough power to last at 
least 11,000 years. 

Success down under. In Wairakei, 
New Zealand, 40 wells have been com: 
pleted, harnessing more than 200,000 kw. 
of energy, which the government plans to 
use to power a new paper plant. Drilling 
programs for geothermal steam are now 
under way or are being considered in 
Mexico, Iceland, El Salvador, the Fiji 
Islands, and the British island of St. 
Lucia. There are other potential steam- 
power areas in California, and one well 
sunk near Reno, Nev., recently hit steam 
at 500 feet. 

No boiler plant is needed for geother- 
mal steam, saving an estimated 30 to 40 
percent in the overall cost, In addition, 
boiler-plant maintenance is eliminated. 
Some geothermal steam is highly cor- 
rosive, but modern metal alloys have 
solved that problem. The steam wells of 
New Zealand bring up large quantities 
of water which must be filtered out be- 
fore the steam can be sent into turbines. 
‘The steam at the Big Geysers in Califor- 
nia comes up only moderately corrosive, 
is superheated, has only a little water. 
It is ready to turn a turbine with the 
opening of a valve. 


New Ideas from the Inventors 


Coil in Car Heats Camp Water. This 
recently patented heater would take the 
chill off an outdoor shower by routing 
water through coils draped over the ex- 


Flow Gauge Measures Boat Travel. 
You'd know how fast and how far your 
boat moved if you hooked on this indi- 
cator. A below-water impeller would spin 
at a rate proportional to the boat's travel. 
Through gears and a shaft, it would 
drive the dials of a speedometer-odometer. 


haust manifold of the idling engine. A 
bypass would let you mix hot and cold. 
A fan-belt-driven pump could draw 
water, if necessary, from a lake or stream. 


Pan Collects Eraser Dust. Bits of rub- 
ber loosened when a typist erases a mis- 
take wouldn’t gum up a machine fitted 
with this dustpan. Lifting the eraser 
from a fitting on the sliding arm would 
cause a spring to move the pan up against 
the platen to catch falling particles. 
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More Inventors’ Ideas 


Foot Tool Spares Gardener's Back. 
You could snip weeds with an easy, no- 
stoop motion if you had a cutter like this 
fixed to your shoe. Several interchange- 
able tools designed to fit the strap-on 
holder would also simplify planting, culti- 
vating, and similar gardening operations. 


Multiple Screens Stagger Shows. By 
clustering several “little” theaters—each 
with its own screen—around a central 
projection and service area, drive-ins 
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Car Runway Lets Pets Romp. If you 
take your cat or dog on var trips, you 
could give him freedom of the car by 
hooking this extensible runway over the 
front and rear seat backs. Moved to one 
side, the raised platform would also let 
him settle comfortably to watch the road. 


might ease the in-and-out traffic jams. 
To show the same program on all screens, 
reels could be moved successively from 
one projector to another, 


Spark Timer Adjusts to Altitude. Air- 
pressure variations between mountain 
and sea-level roads affect the fuel-air 
mixture in a car engine's cylinders. To 
compensate—and thus minimize waste of 
gasoline—this pressure-sensitive bellows 
would advance or retard the spark. 


‘Two-Headed N. Protects Work. You 
could sink a nail completely without 
damaging the surrounding woodwork if it 
had a knock-off extension like this. Re- 
inforced where the sections join, the nail 
wouldn’t bend under glancing or off-cen- 
ter blows. But when the lower part was 
fully driven, a sharp side stroke would 
shear off the upper head and shank. 


Roll Holder Rolls-On Wallpaper. You 
wouldn’t have to wrestle with long sheets 
if you unrolled wallpaper from this appli- 
cator. A spreader would apply paste 
from a trough, one cutter would edge-trim 
the paper to proper width, and another 
would cut it off at top and bottom. 


te have been issued on these inve 
894.265 to Peal Reardon, Torrance 
He He Kersten, Fee 

3 ‘rake 

Fur 


Dodge, 
Park, 
‘id 


y be ordered, by number, from the 
shington 25, DiCu, at 25 cents 


Electrified Film Makes 


HOW THERMOTAPE IS MADE Electrons put ripples 
in plastic to make movies 
Rance you can see at once— 
sen ete no processing needed 
recorder 
HE moguls of the silver 
screen (both TV and mo- 


tion-picture divisions) are 
in a stew over a new movies- 
in-a-minute process that could 
revolutionize all kinds of picture- 
making, including your own pro- 
duction of homemade epics. It 
combines television and photog- 
raphy to turn out images you can 
see immediately, without devel- 
oping. You'd be able to shoot 
baby’s birthday party and project 
the scenes right afterward—no 
waiting for film to come back 
from the processing lab. 

The new thermotape process, 
invented by General Electric's 
lanky, young (34) W. E. Glenn, 
engraves pictures on transparent 
plastic with electricity and heat. 

‘The camera is a standard TV 
camera, its signal going to an 
electron gun like the one in a TV 
picture tube. The gun sprays a 
pattern of electric charge on the 
moving plastic tape. The tape 
then rolls over a heater, which 
melts the top layer of plastic. 
Electrostatic attraction between 
the charged pattern on the tape 
surface and a conducting layer 
from TV camera Soisl urge ant endecg «underneath it pulls ripples into 

lnecundereatipuismaiten the molten plastic. It's the old 
Plastic into ripples that dupl- =“ ntike charges attract” principle 
that you see at work when a 
comb pulls up dust particles. 

By the time the tape rolls onto 
the take-up reel, it has cooled off 
and the picture ripples are frozen. 

movie projector, just 
slightly modified, shows them. 

‘Thermotape’s big advantage 
over photography is the way it 
ducks chemical processing. It 
beats magnetic-tape recording 


cate charge pattern. Ripples 
then freeze solid to make pic- 


igh requeney beater 
tas pera in 
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Movies in a Minute 


(which also eliminates process- 
ing) with its ability to capture 
fine detail—length for length, 
thermotape records about 200 
times as much information as 
magnetic tape. Theoretically, 
thermotape pictures should be as 
sharp as photographs. 

But there are also other selling 
points: 

@ It records color (the elec- 
tron beam splits to engrave dif- 
fraction gratings for each pri- 
mary color; on projection, the 
gratings recombine light to make 
one full-color picture). 

© It takes still pictures—trans- 
parent slides—in black-and-white 
or color. 

© It records any kind of elee- 
trical signal: pictures from a 
camera tube, sound from a micro- 
phone, or information bits from 
an automatic computer. 

© The tape can be duplicated 
by stamping, the same as pho- 
nograph records. Its picture rip- 
ples are real, material ripples, 
like the wiggles in a phonograph- 
record groove. Potentially, stamp- 
ing is a much cheaper method 
than photographic printing or 
magnetic tape re-recording, and 
could lead to inexpensive copies 
of Hollywood movies for home 
showing, or better hi-fi systems 
(one small reel of thermotape 
can carry 100 symphonies). 

The tape can be erased and 
used over again many times (you 
just heat it; the plastic melts 
and the ripples smooth out). 

First uses of thermotape will 
be to provide the memory for 
electronic computers, and to take 
pictures from satellites. General 
Electric demonstrated laboratory 
rigs that worked surprisingly 
well, and offered to deliver a 
complete unit to the armed forces 
before the end of the year, but 
refused to guess when—or if—it 
might make home-movie outfits. 


INVENTOR GLENN projects thermotape pictures in 16-mm. 
movie machine (notice “picket fence” ahead of lens). 


CONDENSING /* Clear fim, which represents dark 


HOW THERMOTAPE IS PROJECTED 


Ripples, which represent ight parts 
of picture, Dend light rays 30 that 
they pass between pickets of sec- 


PROJECTION 
LENS 


partsof picture, doesnot bend light 
‘ays. These rays hit pickets of sec- 


THERMOTAPE ond “fence,” do not pass through 


to lens and screen 


PICTURES are 1/10-inch square (that’s a 
next to them), but can be other sizes. Plastic 
film used here is 16 mm. wide, to fit standard projectors. 


ial 
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Riding high 
on head of bed 
Residents of Walla Walla, 
Wash., look up to this Whit: 
man College sophomore as 
he pedals around town on 
the bicycle he built from an 
old bedstead. He climbs a 
tree to mount the strange 
contraption, dismounts with 
a wide, sweeping jump. 


Ld 


saat FE. 


Three-wheel fork lift 


Kid brother of some of the huge road and forest 
machinery built by R. G. LeTourneau, Longview, Tex., 
this “midget” fork lift will hoist and carry 17 tons. It 
has only three wheels—the two in front housing elec- 
tric motors geared to their inner rims, and the single 
one at rear swiveled for negotiating turns. 


Missile camera 
is one-shot midget 

The tiny camera at left 
was developed in Australia 
to be carried in practice 
guided missiles. It takes a 
wide-angle shot of the near- 
ing target to show the mis- 
sile’s angle of approach. 

It has a 186-degree field, 
and the lens can be aimed 
to include a horizon line 
or ground features that will 
aid in later study. 

About one in three of the 
cameras is recovered for re- 
A Nese use with minor repairs. 
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New Automatic Shift 
Uses Magnetic Clutches 


DIRECT-ORIVE sNDIRECT-ORIVE 
LUTCH CLUTCH 


A MODIFIED MANUAL GEARBOX provides 
torque in the Rootes transmission. It lacks 


This import from Britain locks 
up solidly in high gear for the 
maximum in gasoline economy 


T WAS only a 


By Devon Francis 
matter of time 
until one of the 


3 c low-priced little for- 


eign cars would come breezing across the 
Atlantic with an automatic transmission 
tucked away in its innards. Now it has 
happened. Rootes Motors—who produce, 
among other automobiles, the veddy, 
veddy British Hillman—has announced 
a no-hands drive. 

‘This transmission is like nothing what- 
soever produced in the U.S. Domestic 
automatic drives are mechanical and hy- 
draulic. That goes for the gear-changing 
Hydra-Matic as well as for the various 
brands of torque converters backed up 
by automatic gears. 

The Rootes automatic drive, called 
Easidrive and priced at $199, is just as 
automatic as its American counterparts, 


REVERSE GEAR 


the hydraulic torque converters and plane- 
tary gearsets used in U. S. automatic 


but it works electrically. Oddly enough, 
it’s based on an American invention. 

How it drives. Controls on the Rootes 
system are similar to those in U. S. cars. 
There is, of course, no clutch pedal. The 
selector quadrant reads: D 2 N R. D, N, 
and R are readily interpretable. When 
the selector is on 2, high and low gears 
are locked out for engine braking on 
downgrades, 

Seated in a Hillman Minx, fire up and 
slip the lever into D. Depress the accel- 
erator. It takes quite a bit of push before 
anything happens. This is deliberate. The 
electrical contacts are quite a distance 
down the pedal travel so that everything 
is disengaged at zero pedal pressure. 
‘That eliminates creep at stop lights. 

The car moves away smoothly. De- 
pending on accelerator position, the 
transmission upshifts from low to second 
between 11 and 22 miles an hour, from 
second to high between 22 and 46. 

The transitions between gears are like 
silk, both going up and coming back 
down. The accelerator produces the de- 
mand downshift into intermediate or low 
for added torque. Just tromp on it, Under 
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MAGNETIC-COUPLING HOUSING (left) is 54% 
inches thick and 114% in diameter. Behind it is 


pedal pressure, the transmission backs 
down into second at speeds below 45 and 
into low under 18 m.p.h. 

Aside from the fact that the busy little 
Hillman engine, loaded with 40 pounds 
of car for each horsepower, is somewhat 
overburdened for a three-speed box, the 
car has a thoroughly familiar feel. 

But there's one significant difference— 
once you're in high gear, the power train 
from engine to rear wheels is locked up 
tighter than a drumhead. The “slip” 
that is characteristic of American auto- 
matic transmissions at moderate speeds is 
missing. Result: better gas mileage. 

How it works. The heart of the Rootes 
drive is a magnetic clutch—more prop- 
erly, a coupling—invented years ago by 
Jacob Rabinow of the U. 8. Bureau of 


EA 


TWO PACKETS OF IRON POWDER, each weighing 
two ounces, “lock up” the magnetic clutches. 
Sized and shaped precisely, the powder particles 
need replacement only after 60,000 miles. 
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gearbox with two splined shafts, inside the 
other, for geared and indirect drives. 


Standards. It substitutes for a pedal- 
operated friction clutch. Rabinow made 
a clutch of powdered iron suspended in 
oil. When he introduced an electrical field 
into it, the iron “froze.” It locked up. 

His invention has been used since in 
calculators and military control systems. 

Six years ago the Eaton Manufacturing 
Co., of Cleveland, experimentally intro- 
duced the Rabinow magnetic clutch in an 
automobile. This was described in Pop- 
ULAR Scrence in March, 1954. 

To keep the record straight at this 
point: The Rabinow-type clutch has no 
resemblance to the magnetically operated 
friction clutches now available on some 
European cars, Such clutches—the Fer- 
lec, for instance, on the Renault—are 
ordinary clutches with electromagnetic 
controls, 

The Rabinow-type clutch is, however, 
available in the Peugeot. 

The Rootes system uses iron powder 
like the Rabinow, but without. the oil. 
The dry powder lies in a receptacle 
around the engine crankshaft. When coils 
introduce an electrical field to the pow- 
der, the powder freezes the engine crank- 
shaft to the car’s drive train. 

Electrical sleight-of-hand. So far, so 
good. But automatic transmissions have 
to be more than magnetic clutches. They 
must multiply torque through converters 
and/or gears. They must have “brains”. 
control systems—to upshift and down- 
shift. They must respond to hard accel- 
erator pressure by delaying upshifts, or 
by downshifting, for more torque. 


wed on 
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It’s full speed ahead on a 30-inch 
circle! Here’s how to set up, and 


run, a prize model on a Lazy Susan 


Mechanics 


and Handicraft 
SECTION 


The Speeding: Train 
That Goes Nowhere 


By Carlton J. Bucher 


HE little train above is running at 

I full throttle—and getting nowhere. 
It’s trying to climb the slight in- 

cline of a tilted circle of track, but it will 
never make it for two reasons: 1) gravity 
is holding it at the low side of the in- 
cline; 2) the track is mounted on a 
smooth-working turntable. The locomo- 
tive’s spinning drivers can only kick the 
track beneath it, the way a donkey moves 


a treadmill when it pushes against a fixed 
yoke. 

But save your tears of pity. That en- 
ergy is far from wasted. It puts the train 
in a position in which i: can be observed 
in a very unusual way. You see the loco- 
motive racing along like one in the movies 
—drivers pounding furiously, side rods 
and valve gear a blur of motion, land- 
scape flashing by at what seems to be 
100 m.p.h. Viewing it close up, you see 
engine and cars swaying from side to 
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ON A BICYCLE WHEEL to make 
nced turntable. One end of the 
two bolts to give the table 
a slight tilt. Gravity causes the train to: swing 


SCENERY DETAILS include evenly spaced tele- 


hone poles, shrubs and trees made of modeler's 
shen or sponge, and flock for grass. Tra 
laid on composition board painted gray. 
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around to the low side of the i 
power is applied, the locomotive’s spinning 
drivers make the table rotate beneath it at a 
rate proportionate to the train's speed. 


side, and there’s a wonderful illusion of 
miles being traveled. It is a startling dis- 
play that can be used as: 

@ A permanent conversation piece in 
a playroom, 

© A setup to operate Christmas trains 
all year round in limited space. 
A store-window eye-catcher to at- 
tract passe! 

© A proving ground for serious model 
railroaders to test new equipment. (You 
can run full throttle without fear of de- 
railment, because no centrifugal force is 
exerted on the train.) 

‘The framed setup shown on the pre- 
ceding page is ideal for a playroom hav- 
ing one wall adjacent to a closet or 
utility room. You simply cut an opening 
in that wall and build a box on the op- 
posite side to house your railroad. There 
are countless opportunities for dramatic 
effects such as lighting separately con- 
trolled to change from day to night while 
the train travels its endless miles. 

To build the layout, you start with a 
bike wheel and a ring of 1,” plywood for 
the roadbed. Cut the outside diameter of 
the ring avout 2” wider than the circle 
of track you're using, and cut the hole 


n-adiusrworr 
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CURRENT GETS TO TRACK through ignition 
point (photo at right), which rubs collector ring 
to make one side of circuit. Other leg is soldered 
to axle support, and current flows through the 


for a snug fit around the wheel. Fasten 
the plywood to the wheel with small angle 
brackets. For quiet operation, cover the 
plywood with a ring of 14” composition 
board such as Celotex or Homosote. Build 
up the contour of the mountain with 
formers cut from pine and covered with 
wire screening. There are many materials 


A. CSET) 


Seerncco 


bearing. Wires under turntable connect track 
to wheel and collector ring. Photo at left and 
cutaway of turntable and mountain (top of 
page) show construction details. 


suitable for surfacing the landscape, but 
ordinary linoleum cement mixed with fine 
sawdust was used for the model shown. 

Fasten the track in position and drill 
evenly spaced holes for telephone poles. 
Note: If track is screwed down, use short 
screws into the composition board only. 
If long screws are driven through and 
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Any store owner can make use of 
the train’s eye-catching appeal 


DISPLAY STAND in place of the mountain can 
be made to rotate by the train, attracting the 
attention of passers-by. Arrange display mer- 
chandise so the turntable remains balanced. 


into the plywood, they will transmit track 
noises. 

Current is carried to the rails through 
the wheel and through a brass collector 
ring mounted on the hub. Insulate the 
collector ring by mounting it on a ring 
of plywood fastened to the hub. Connect 
one power-pack wire to the wheel axle, 
the other to an auto ignition point sol- 
dered to a strip of spring brass. Fasten 
the brass strip to the pivot support and 
bend it to make firm contact against the 
collector ring. An old radio speaker 
frame was used for the support shown, 
but a piece of strap iron or aluminum 
can be drilled for the wheel axle and 
screwed to a block of wood. 

Mount the pivot support and power 
pack on a plywood base and drill holes 
in one end for two tilt-adjustment bolts. 
When the train table is placed in oper- 
ating position, back off the adjustment 
bolts to raise one end of the base until 
the table has sufficient tilt to rotate easily 
under the weight of the moving train. 

The speeding train that goes nowhere 
makes an attractive store-window dis- 
play. For this, build up a stepped table 
in place of the mountain. Arrange the 
merchandise on the table with the train 
off the track, and rotate the table to be 
sure the items balance each other. Don’t 
try to display heavy items: They'll throw 
the turntable out of balance. 
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7 Hints 
for 
Better 
Power 
Mowing: 


PUSHBUTTON SHUT-OFF: 
You. can ground. the 
spark plug by remote 
control with a modi- 
conspane fied auto manual-choke 
HOLDS KNOS: cable. Mount it on the 


aAcner wi 
CEPT HANDLE 
BAR 


AUTO MANUAL 
‘CHOKE CABLE 
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/) 


SS 
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‘ADD A POWER TAKE-OFF and you can use 
your mower on other jobs. Replace the fly- 
wheel nut with this adaptor you can make 
from hexagon stock. Turn one end to fit a 
V-belt pulley and drill and tap the other end 
to fit the crank, You may have to replace a 
rewind starter with a rope-starter pulley. 


DQ 
A 


A BIG TW CAN will give you a place to put 
the trash you pick up each time you cut the 
grass. Punch a hole in the bottom of a big 
coffee can and clamp it under the wingnut 
holding the top of the air cleaner. 


TIRE CRACKED? Until you can replace it, keep 
it round with rubber bands. Cut inner-tube 
slices slightly wider than the tire; they'll 
grip snugly and stay in place. 


BALANCE THE BLADE on, a knife ede when 
you si it, Regrind or file veavier 
Zed unt the ‘blade rests level, Hold the 
knife erect in a vise or with brads in a board. 
To save time centering the mower blade on 


the knife, scribe a permanent guide line 
across the true center of the blade. 


e you an 
easy-to-trim outline 
around your trees. Grass 
won't grow beneath cir. 
cles cut from asphalt- 
saturated building felt. 


KEEP YOUR GAS CAP on a leash—you can't 
misplace it. Bolt a length of light chain to 
a nut soldered to the cap. But be careful that 
you don't clog the air-vent hole. 


Wall Rack for Kitchenware 


Hens a pan on a perforated- 
hardboard hanger is no problem. But 
what about the lid that refuses to stay 
put? After it’s jarred the nerves a few 
times with its cymbal-like crashes, it gets 
tucked in a cabinet drawer, inconven- 
iently far from its mate. 

There’s no such problem with this 
kitchenware wall holder. It has a 4”- 


by-40” shelf for skillet and pot lids, with 
dividers and slats to prevent rolling. 
There’s plenty of fenced-in space left 
for salt and pepper shakers and a couple 
of spice jars. 

Start construction by cutting the per- 
forated-hardboard panel to size and ap- 
plying two coats of kitchen-harmo! 
semigloss enamel. While the paint is dry- 
ing, sand the framing parts. Two 7’ 
lengths of one-by-eight pine will give you 
all the 34” dressed material you need 
for the job. 

Assemble the holder with the panel in 
place, using glue, flathead screws, and, in 
the case of the shelf slats, escutcheon 
pins. Drive the pins through predrilled 
holes to prevent splitting the wood, When 
you countersink the screw holes, make 
them deep enough to accommodate head- 
hiding plugs of wood putty. A couple of 
coats of varnish on the frame completes 
the project—Henry B. Comstock. 


PAN-AND-COVER CADDY can be screwed to 
paneled walls use sturdy expansion an- 
chors for fastening on other walls. Or change 
dimensions to fit studs and use long screws. 


‘'n24"s 40" 
PrRronaren 


HARDBOARD 
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Portable Backdrop for Photography 


A wuire window shade supported on a telescoping 
photo-light stand makes a fine portable backdrop for por- 
traits and for photographing small objects. A piece of 
one-by-two is used for mounting the shade. In the middle 
of the 1” side, bore a hole the same diameter as the cen- 
ter tube section of the stand. Push the section through 
about 2” (left), and reassemble the stand. The shade is 
then pulled up (above, left) and fastened to the top for 
Portraits; allowed to drape along the floor (right) for 
studies of small objects.—J. W’. Quin, Vancouver, B. C. 


Short Cuts 


Re 


Lighting a Record Player 

I Finp a sewing-machine lamp handy 
for lighting up my hi-fi record-player 
compartment. The lamp reflector directs 
the light on the turntable and stylus. 
A refrigerator-type switch turns the light 
‘off when the compartment is closed.— 
R, Stille, Rio de Janeiro, Brazil. 


Frames Clamped with Springs 
Here's an easy way to clamp picture 
frames for gluing. I use sections of coil 
springs sharpened at each end. The pres- 
sure is equal, and adequate for quick- 
setting glue joints. The clamps are simple 


and cheap—salvaged from old 
springs—George F. Lamb, Pittsburgh. 


Short Cuts 


and Tips 


Angled Drawers in V-Hole Desk 


Two drawer units and a free-form top 
make this V-hole desk. The cabinets were 
joined at an angle and braced, then 
capped with a plywood top. The drawers 
open outward at a slight angle, can’t 
bump the chair. Every outswinging curve 
of the new top offers work space; the desk 
can “seat” five, doubles as a card or 
dining table. Old knee-hole desk halves, 
two-drawer files, or night stands could 
be used as supporting cabinets.—G. David 
Farkell, White Bear Lake, Minn. 


>>> You won't keep undersize fish if you 
check them on a ruler glued to the top 
of your tackle box Or you could paint 
inch marks on your fishing rod.—Mrs. 
Edwin Johnson, Iron River, Mich. 


Better Bait 
for Mousetrapping 
Usine cotton as bait will 
get you a higher percentage 
of successful trap trippings 
than cheese or other food. 
Mice like it for making 
their nests. To foil mousy 
sneak thieves, attach the 
small ball of cotton to the 
trap with a bit of string 
or strong thread.—Wayne 
Floyd, Fayetteville, Tenn. 


Split-Can Drawer Bins 


Smacc tin cans cut in half make neat 
drawer compartments to hold radio parts, 
nails, screws. Tacked to the bottom of 
a drawer, they fit snugly into sides or 
corners.—Ken Murray, Colon, Mich. 
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Hanging Coat Inside a Door 


AN overcoa hung 
inside a closet door 
often spreads out, 
and the sleeves get 
caught when the door 
is closed. Two door- 
stops put in as shown 
—an inch from the 
edge of the door and 
a little above where 
the coat cuffs go— 
will keep the sleeves 
where they belong.— 
Frank Shore, NYC. 


Solved: 
the Wet-Basement 
Problem 


You can now waterproof walls 
with a powerful epoxy plastic 


By David X. Manners 


NEW treatment keeps water out of 
A flooded basements by sealing the 
walls like the bottom of a boat. 
This remarkable waterproofer is, in fact, 
a powerful epoxy plastic similar to the 
epoxies used to waterproof boat hulls. 
The big difference is that you put it on 
the inside of the walls instead of the out- 
side as with a boat. A typical treatment 
costs $75 to $100. 

Applied like paint, the epoxy coating 
bonds so strongly to basement walls that 
water pressures up to 40 pounds per 
square inch won't dislodge it. In tests, 


masonry blocks ruptured before the plas- 
tic film did. It can be applied to brick, 
stone, masonry block, or concrete walls. 

Proof that it works. Field-tested for 
three years by the Community Water- 
proofing Co. of Westport, Conn., the 
epoxy waterproofer has been used in hun- 
dreds of basements, many of them severe- 
ly wet, without a single reported failure. 

In most cases, it is not necessary to 
coat the entire wall. Most basements leak 
only at the point where floor and walls 
meet or through hairline cracks. Coatings 
are thus applied only in a foot-wide strip 
at the floor-wall joint and in narrow bands 
over cracks. Cracks do not have to be 
chipped out. The powerful plastic bridges 
the gap and seals them tight. 

The epoxy apparently lacks most of 
the shortcomings of many other inside 
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OBE FOR LEAKS with an ice- 
pick along base of walls where 
water pressure is worst. Scrape 

loose or crumbly con- 
wn to a solid base so 
that patches will hold firmly. 


rimary source of leaks. Dry 
but, cellar thoroughly before 
applying epoxy waterproofer. 
‘ou can rent a water vacuum 
if basement is badly flooded. 


out am 
crete 


waterproofers. It doesn’t deteriorate with 
age. It isn’t affected by heat, cold, or 
corrosion. It doesn’t shrink or expand, 
opening up leaks, Nor is it affected by 
water-generated chemical action that 
causes many other coatings to fail. 

How you buy it. Epoxy for basement 
waterproofing is packaged in one-pound 
cans only, The material begins to harden 
within 15 minutes after mixing, so a 
larger size would be impractical. One 
pound will cover about 20 feet along the 
base of dense-concrete walls, somewhat 
less on more porous concrete block and 
cinder block. Usually, 12 to 20 pounds 
will permit two coats in a typical 25’- 
by-35’ basement. 

As yet, epoxies for waterproofing are 
not widely available. One type developed 
especially for home use is called Commu- 
nity Epoxy and can be obtained by mail.* 

What epoxies are, Developed in Switz- 
erland, epoxies are a whole new class of 
paints, varnishes, and adhesives. They 
stick like the most powerful adhesives 
known and are impermeable to water. 

Epoxies have already proven them- 
selves on boat hulls and swimming pools. 
The epoxy used as a basement water- 
proofer was originally developed for use 
industrially as a waterproofing liner for 
tanks holding acids and other corrosives. 

First, find the leaks. Epoxy will bridge 
hairline cracks, but it won't fill holes. 
‘These must first be stopped with a hy- 
draulic cement such as Quick Plug or 
Waterplug. There are four or five active 
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POCKETS OF WATER often collect 
in the core holes of block walls. 
Drill holes along the base of 
the walls with a masonry bit 
so water can drain out before 
you apply the waterproofer. 


leaks in a typical wet basement. The 
simplest way to find them is to mop up 
an area, then watch to see where water 
begins to infiltrate. You can then mark 
these points for special attention. 

If basement walls are blocked, the 
bottom one or two courses may be full of 
water, which can continue to seep in 
slowly for days after a rain. Drill holes 
near the bottom of the blocks with a 3” 
masonry bit and you can drain the water 
in a hurry. Use hydraulic cement to re- 
seal these holes, as well as any others 
through which water has been flowing. 
In high-water-table areas, the best pro- 
cedure is to locate leaks during a wet 
season, then postpone waterproofing to 
the driest period. 

An icepick is useful in probing for 
leaks. The location of pools of water on 
the floor is not always an accurate guide 
as to its origin. Leaks may be in walls 
you least suspect, such as a wall adjoin- 
ing the unexcavated area under a garage. 
Builders often skip this wall when putting 
in drain tiles, figuring that with the 
garage to protect it, it won't need tiles. 
Basement corners and pillars are also 
critical. 

Preparing the surface. Surfaces must 
be absolutely dry during the application 
of epoxy and its hardening. Depending 
on temperature and humidity, hardening 
takes eight to 12 hours or more. If water 
comes through before the epoxy sets, it 
will create holes in the film. Even a pin- 
point hole can leak a flood of water in a 
few hours. The area will then have to be 
redried and pinholes sealed by another 
coat of epoxy. 


PLUG HOLES AND CRACKS with 
Facial cement. This should 


molded into’ small cone- 
shaped globs in your hand. As 
soon as it begins to heat 
it in the hole and pack it tight. 


YOU CAN SPEED HARDENING of 
hydraulic-cement patches with 
a small torch. This can also be 
used to dry up any remaining 
wet spots in the cellar before 
you cover them with epoxy. 


BRUSH IT ON LIKE PAINT. In 
most cases, only a narrow band 
at base of walls needs epoxy 
treatment. Spread it 3” up walls, 
9” out onto floor. Cover cracks 
and 2” beyond on each side. 


Once the cellar is dry, wait for three 
rainless days before applying epoxy. It 
will take at least that long for floor cracks 
to dry out thoroughly. If there is any 
lingering evidence of dampness, use a 
small torch to dry it out. 

‘The epoxy must be applied to a sound 
surface. Loose paint, dirt, efflorescence, 
and previously applied coatings should 
be wire-brushed, sand-blasted, or ground 
away. Epoxy will not bond to asphalt, 
grease, or oil. If asphaltic material has 
been applied to the floor-wall joint, it 
must be removed. Epoxy will bond tena- 
ciously to paint. If the paint is sound, it 
can stay. 

How you apply it. The epoxy is pack- 
aged in two parts: resin and reactor. 
They must be mixed together vigorously 
for not less than two minutes. 

Because reactor and resin are the same 
color, it is impossible to tell by eye when 
they’ are thoroughly blended. Mixing 
can’t be overdone. The resulting product 
is thin and is easily applied with a paint- 
brush. Use a cheap brush and throw it 
away afterward. 

Brush a generous coating on the wall- 
floor joint, extending 3” up the wall and 
9” out onto the floor. Give pillars and 
corners extra dosage. The epoxy can’t 
be applied too heavily. A single pinhole 
will involve redrying and recoating later. 
Coat hairline cracks on walls and floors, 
lapping 2” on each side. 

Where masonry is so porous and eroded 
that the epoxy can’t bridge the gaps, the 
area can be glassed in much the same 
manner as a boat hull. At the floor joint, 
a strip of fiber-glass cloth is embedded 


in epoxy, then given additional coats as 
the preceding ones dry. 

The epoxy should not be used at tem- 
peratures below 45 degrees. High tem- 
peratures speed hardening. At 70 degrees, 
it will harden within eight to 12 hours. 
It can then be given another coat. It may 
take three or more coats in some spots to 
stop all leaks. Additional coats will not 
take as much epoxy as the first one. 

When dry, the epoxy has an amber hue 
and shine and may cause masonry to ap- 
pear darker than surrounding uncoated 
areas, For decorative purposes, you can 
cover it with any variety of epoxy or rub- 
ber-base paint. Regular epoxy paints are 
available in many colors. 

The tough epoxy plastic will continue 
to provide a barrier to water as long as 
it isn’t broken, but if the house settles 
and new cracks develop, further water- 
proofing may be required. No surface 
becomes “paint-sick” from epoxy. There 
is no limit to the number of coats you 
can apply, and you never have to scrape 
off what has been put on before. 

As a test, you may want to try epoxy 
on a small area, You'll find, however, 
that when epoxy is applied only where 
water is coming in, leaks may shift to 
other locations. 

Is it a real leak? Be sure to distin- 
guish between moisture originating in 
the basement and that coming in from 
outside. Many damp cellars result only 
from warm air condensing on cold walls. 
Often this can be cured simply by heat- 
ing or insulating the basement. Some- 
times finishing off a basement is all that’s 
needed to dry it up. 


Garden Hose Worn Out? 
Use It This Way 
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(ya yl y G0) = 
ZL . 4 \ 
< STEEL WOOL” Sie es 
; seecet A, 
fneSS ae 


FOR HOLDING 
GLASS 


Tose tor 
TOOL GUARDS CPatkcBurgor JIGSAW BLADES 
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Rack to Hang Up Garden Tools 
‘Tue clutter of garden tools in my 
garage has given way to a neat and order- 
ly arrangement. I hang them on a rack I 
made from two %”-plywood triangles 
mounted to the wall on a strip of wood 
3” wide. My rack, with the triangles 
formed by a diagonal cut across an 18” 
square of plywood, holds up to eight 
tools—Chester Johnson, San Francisco. 


Short Cuts 


and Tips 


Foot Pedal to Turn Doorknobs 
Doors that are often used when you 
are carrying a two-hand load can be a 
nuisance to open. I found the answer in 
this foot-pedal device. Make two 6” metal 
strips as shown in the sketch below. At- 
tach one to the knob with a screw slight- 
ly longer than the regular one. Screw in 
the other directly be- 
low, about 4” from 
the door bottom. 
Connect the levers 
with a length of taut 
wire. When you step 
on the lower strip, 
the doorknob will 
turn.—Al Miller, 
Glendale, Cal. 
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Trash-Burning Drum Furnace 

An om drum set closed-end-up over 
a grate on cement blocks makes an effi- 
cient rubbish incinerator. Cut two 10”- 
by-12” openings in opposite sides of the 
drum, as shown. The covered top protects 
the trash so it will burn despite dew or 
rain. For a good draft, turn the drum so 
that the Sottom opening faces into the 
wind.—A. D. Allen, Plainfield, Ind. 
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The Kit Way 
to Build a Clock 


By Ernest E. Hickman 


ERE’S different way to get a 
H clock: Buy it as a boxful of parts. 

You won't need a shop full of 
tools to put them together, either. I 
know; I built this 17th-century walnut 
bracket clock in an apartment living 
room. 

My workbench was a coffee table, my 
only tools a pocketknife, some rubber 
bands, and an artist’s kneaded-rubber 
eraser. These were adequate; the clock 
case was built from a kit. 

This was no ordinary “a-child-can-do- 
it” kit, however. This was a true wood- 
working project. Although the parts had 
been shaped and sawed, they required 
some fine trimming, gluing, sanding, and 
finishing before they became a clock. 

The kit contained a supply of alumi- 
num-oxide sandpaper. This looked skimpy 
—one 3”-by-5” sheet each of 3/0 and 5/0 
—but proved adequate. 

To stretch the sandpaper, I tore an 
inch-wide strip from each sheet. I used 
these small strips, wrapped around the 
kneaded-rubber eraser, for sanding the 
moldings. The larger pieces were laid flat 
on the work table for butt-sanding end 
grains, or wrapped around parts of the 
clock as sanding blocks for flat surfaces. 

Hand-sanding took a week of evenings. 
The same work could have been done on 
a belt sander in minutes. But there was 


ERASER made fiexible sandir 


pad for smooth- 
ge moldings wi 


ig delicate parts. 


an unforeseen advantage to working in 
the living room—I could sand parts and 
watch TV without missing a gunshot. 

‘Assembly without clamps presented a 
problem, as the top, sides, and front of 
the clock are mitered frames. The kit 
makers packed a special glue with the kit. 
And once squeezed together, glued parts 
stuck well enough so that I could snap a 
rubber band around the frames. This 
held them together until the glue set, 

The completed clock got one coat of 
hastily wiped stain, and five of well-cut 
shellac. The well-worn 5/0 sandpaper 
was used to smooth intermediate shellac 
coats. The last coat was rubbed with 4/0 
steel wool and paste wax. 

After finishing both parts, I joined the 
door and clock case with the small brass 
hinges provided. These were carefully 
screwed into mortises made with my 
pocketknife. Then the clock motor was 
bolted to the face, and the face, in turn, 
was screwed into the clock, Glazing the 
door with the glass supplied in the kit 
completed the clock. It keeps good time. 

Kits for building a clock are avail- 
able in three designs—the 17th-century 
bracket clock, an Early American model, 
and a Connecticut shelf design. All three 
clocks can be had in your choice of two 
woods, walnut or mahogany. The kit I 
used came from Albert Constantine and 
Son, Inc., 2050 Eastchester Rd., NYC 61. 
It cost $16.95. 


RUBBER BANDS served as clamps for holding the 
mitered frames together while the glue set. 


MOUNTING THE MOTOR: A round nut holds it to 


WHITTLED HINGE MORTISES were left empty un- 
the clock face. Another nut holds the hands. 


til the last coat of shellac was on and rubbed. 


' Wordless 
Workshop 


By Roy Do: 
aad Aadrew Biagioni 


Short Cuts 


and Tips 


Cleaning Keys 
of a Typewriter 

‘A sraip of masking tape 
pressed against the keys of 
a typewriter and moved 
back and forth will pick up 
accumulated ink and dust. 
If the keys are very dirty, 
use a suede brush across 
them first—Bob Culter, Os- 
wego, Ore. 


Mailbox Delivery Signal 

I No longer make unnecessary trips to 
my mailbox to find it empty. The simple 
signal device I use is a yellow-painted 
strip of heavy-gauge aluminum bolted to 
the side of the box. The catch on the 
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closed door holds the strip in horizontal 
position. Opening the door to put the mail 
in lets the bar fall into vertical position. 
Better check with your postman first to 
see if he goes along with the idea—R. L. 
Grimes, Penfield, N. J. 


Cleaning Under a Refrigerator 
A YARD-LONG piece of weather stripping 
makes a handy tool for cleaning under 
low-clearance refrigerators. Use the metal 
type that has a felt insert. Turn it so 
the felt touches the floor, and bend up 
one end of the strip to make a handle. 
—Walter E, Burton, Akron, Ohio. 


>>PAN AMATEUR artist friend of mine 
who paints in oils uses an oblong piece 
of glass instead of wood for a palette. 
Glass is a good surface for mixing paints. 
If put into a shallow pan of water be- 
tween paintings, the globs of expensive 
paint will remain fresh for re-use— 
Phillip J. Shuler, Acton, Cal. 


CANDLESTICKS 7 


CHOPPING BLOCK 


Here’s one good way you can use up 


serosa tne harowonte! 4 yy 
Projects for 
the Backyard 
Chef 


AN*, woodworker worth his salt soon builds up a collec- 


By Edwin M. Love 


tion of hardwood scraps. What do you do with them? 
Just throw them away? Well, you can if you wish— 
but I always see mine as a batch of potential projects. True, 
it takes a little ingenuity to create suitable designs and to 
work the little blocks. But that’s part of the fun. The items 
shown on this and the following pages show possibilities. 


conrinuen M3 


Steak 
Markers 


‘Turn the heads to 
4%” diameter from 
suitable blocks, carv- 
ing some of the fea- 
tures if you wish. 
Turn ears from dow- 
el sticks that have 
been sawed down the 
middle and glued together with paper be- 
tween. Split the pairs apart, file flats at 
the bases, and glue to the heads. Draw 


eyes with a black pencil, color mouth and 
ears with a red one. Clear finish will also 
seal markings applied with a pencil. 


Candlesticks 


A quicky project, these candlesticks look as if they were 
turned, Actually, they were shaped with a sanding disk. 
Jigsaw the pieces to rough shape, round them on a pivot 
jig, and sand all surfaces. Hold the pieces in place by drill- 
ing the brass rod so you can angle brads into the wood. 


@AZ 
aha 


SANDING DISK mounted on a radial saw was 
used to shape parts. Make a pivot jig by setting 
a 4%” dowel into a board, and slip the candle- 
stick part over the dowel. Tilt Sisk to angle 
desired, clamp fig with work in contact with 
disk. Turn work on pivot as the disk turns. 
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Chopping 
Block 


To use up scrap, 
cut all blocks to the 
same length, glue 
them into strips with 
the grain of each 
block running verti- 
cally, and glue the 
strips into a plank. The legs are one-piece 
blocks glued into notches at the corners. 

Size the blocks by pushing them (with 
a pusher stick) between a circular saw 
blade and the fence. A planer blade will 
cut them smooth enough for gluing. Par- 
allel the edges the same way, but place 
the fence to conserve the width of the 
blocks; random widths look best. Take 
care in assembling to get a plank that is 
practically smooth; surfacing the end 
grain of hard maple is about like surfac- 
ing steel. 

A coat of plastic resin of the kind 
used for “glassing” boats makes a good 
protective finish. Thin it a little with 
acetone. When hard, scrape the surface 
smooth and rub it with fine steel wool. 


PLANK CAN BE SMOOTHED with a sanding disk 
in a drill press. Rest work on paper to avoid 
marring. Note notches at each corner of the 
plank for gluing in a one-piece leg block. 


HOW STRIPS ARE FORMED: Lay a row of sized 
blocks on paper, pressing glued edges together. 
Place waste ws on top of the row, clamp to 
bench, then squeeze ends with a bar clamp. 


CABINET RASP is being used here to smooth 
leg fillets. Wood files are handy for rounding 
the corners of the chopping block. Hard maple 
is wood most suitable for this project. 
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Hotpad 


Pieces of wood 14,” 
thick were used in 
three sizes to make 
this hotpad. Each 
piece was grooved on 
all edges with a cir- 
cular saw blade to 
take the splines that 
hold the pad togeth- 
er. Cut splines from 
hardwood with the 
grain crosswise. 
Lightly chamfer all edges of the pad 
pieces, and smooth each piece with a file, 
followed by light sanding. After the as- 


SURFACING THIN WOOD is easy this wa 


Held 
in the vise by its edges, the piece ibbed 
with a flat wood file, the fingers applying pres- 
sure to the file directly over the wood. 


ASSEMBLY: Apply glue to the splines 
and force the blocks together exh 
the fingers. Splines can be snip; 

off to any desired length. Rake i= 
from the grooves after assembly and 
weight the pad flat until it's dry. 
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sembled pad has dried under a weight, 
fill the edge grooves with inlay strips or 
do it simply with wood putty. 


TO JOINT SMALL BLOCKS, 

to the bottom of a plane as a fence 

as the piece is pushed over the blade. Support 
plane in a vise as shown above. 


Shakers 


One style is built up of horizontal 
layers of contrasting woods, the other of 
vertical mahogany quarters separated by 
thin maple. If you wish, you can build 
up layers from smaller blocks by clamp- 
ing them edgewise while scraps are 
clamped to the faces to keep the assembly 
from buckling. 

For the radial assemblies, miter the 
blocks with a saw as accurately as pos- 
sible and smooth with a sanding disk. To 
correct a poor fit, rest the piece on a 
board tilted by paper under one edge. 


Ryo. — 

ta 
Often one block is all that needs re- 

working. In gluing, the mitered assem- 


blies need even pressure from both direc- 
tions with the clamp setup. 


CLAMPING THE BLOCKS: In the picture at left, 
wood is being clamped for shakers made of 
horizontal layers. In the vise, an equ: 

pad of paper is used against the outside jaw. 


Other setups show use of clamps made of 
blocks and 6” carriage bolts. A small bar clamp 
is used in the photo at right for horizontal 
pressure on a radial-joint assembly. 


TURNING A SALT SHAKER between lathe centers: 


After shaping the work and sanding it, remove 
it from the lathe and smooth the top end on a 
sanding disk. Then bore out the body. 


TO BORE SHAKER, turn hole to fit shaker in 
wooden block mounted on a faceplate. Force 
shaker in and bore inside, roughing with nar- 
row skew chisel, finishing with a round-nose, 


M7 


HEN our little girl outgrew her play 

pen and took over the backyard, we 
sought a really novel piece of play equip- 
ment for her. We finally came up with 
this merry-go-round. 

We put it together from a junked auto 
axle and two-by-sixes. Basically, it’s half 
of a Model A Ford rear end, turned on 
its side, with a wood platform bolted to 
the brake drum. 

To make it stable, we anchored the 
axle in concrete below the ground. This 
was done by embedding bolts in the con- 
crete to match holes in the axle’s hous- 
ing. To keep the bolts lined up while 
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The kids have a ball on this— 


Homemade 
Merry- 
Go-Round 


the concrete set, we ran them through a 
wood block drilled to match the housing. 
The axle protrudes 24” above ground. 

The wheel studs on the brake drum 
had to be chiseled off and filed smooth. 
We then drilled six ;”" holes through the 
drum to take 4” lag screws. It was easy 
to lay out a six-sided wood platform, 
using two-by-sixes held together by lag 
screws and carriage bolts. 

We fastened the finished platform to 
the brake drum, gave it a trial spin, and 
then had to move fast to get out of the 
way of some very impatient children. 
—J. Patrick Powers, Boonton, N. J. 
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aring for this_merry 


WHAT TO DO 


WhenYou 
Can’t Use a 
Tripod 


By Jackson Hand 


|HE time comes when the picture must be 

made from a tripod—and it’s impossible to 

get a tripod under the camera. Either there 
no place for its legs to rest; or the best angle 
is higher than the tallest tripod; or it’s lower than 
the shortest one; or the only right place for the 
camera is too close to a wall. There are times, 
too, when there might be room for the tripod, but 
no room left for the photographer. 

While no one has devised a universal skyhook 
yet, there are a number of commercial gadgets 
that will help you hold your camera where you 
want it. There are monopods, belt-pods, chest- 
pods, stirrup straps, gunstocks, and a wide assort- 
ment of photo clamps, Only the clamps really 
anchor the camera; the others simply steady it 

Homemade clamps. But even if you are 
equipped with a selection of these chrome-plated 
goodies, there will still be times when you'll be 
stumped. Most of the clamps you buy are fairly 
limited in the size and kind of objects they can 
be clamped to, With a little ingenuity you can set 
up your camera anywhere once you make the de- 
complicating discovery that the tripod socket 
takes an ordinary /” bolt—right off the shelf of 
any hardware store. It is a standard '/,”-20 thread. 
Anything you can fasten a 14” bolt to, you can 
fasten your camera to. 

One of the simplest and most versatile devices 
can be made by mounting a number of threaded 
14” studs on a standard C clamp. Choose a good- 
size clamp—say a 6” one. Drill holes at conveni- 
ent points around the clamp frame with a No. 7 
drill and tap with a 1/,”-20 tap. Run a nut all the 
way up on a 1”-20 machine screw about an inch 
long. Turn the screw into the tapped hole until 
it is tight. Then tighten the nut down against the 
clamp frame to lock the screw. Cut off the screw, 
leaving a stud about 1/,” long. 


CAMERA SUPPORTS for vantage points higher or 
lower than offered by conventional tripods are 

sy to improvise by adapting C clamps and 
ing materials you can pick up on location. 


CONTINUED 


Gadgets you can make from ordinary hardware anchor your 


‘A PHOTO CLAMP YOU CAN MAKE offers complete 
flexibility with camera-mounting studs on the 
ends, back, and both sides, Studs are ¥4”-20 
bolts with heads sawed off after installation. 


A big C clamp can be anchored to a 
lot of places, and when it won't make it, 
you can always clamp it to something 
that will—for example, a bar clamp. But 
there are situations where no type of 
clamp will work well. A telephone pole is 
one, The side of a barn is another. 


A BIG CLAMP I'l ky — 
but there is h for 
maximum utility. Ability to grip a door jamb, 
for example, widens choice of camera positions. 


Here's another trick that works per 
fectly in such situations. Make a “T 
screw” by fastening a 1”-by-3” machine 
bolt across the head of a 14”-by-4” lag 
screw. You can weld it or braze it, Runa 
nut up on the 1” bolt, screw your tripod 
head on the bolt, then tighten the nut 


Tripod substitutes you can buy at a photo store may be the 


CAMERA BELT-POD hooks over 
your belt with a strap around 
your neck. It ives better sup- 
port than hand-holding, allow- 
ing slow shutter speeds even 
when you must move quickly. 
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MONOPOD IS LONG ENOUGH to 
rest on the ground. Its one-point 
support can add enough stab 
ity to allow up to one-second 
exposures. You can work fast 
with it and it’s easy to carry. 


CLAMPOD IS STURDIER than most 
commercial clamps. In addition 
to the clamp, it has a wood 
screw point for fastening to any 
wooden surface, Handle of 
clamp screw makes added brace. 


camera almost anywhere 


~~. 


A CEILING ANGLE is possible when you mount 
the camera spade down. It’s a natural for re- 
flex cameras, but will also give you a few extra 
inches of perspective w 


th eye-level types. 


against the tripod head to lock it. The lag 
screw can be turned into any wood ob- 
ject. The cross bar serves as a handle. 

With the C clamp and the T screw in 
your bag, you are doubly equipped for 
anchoring your camera in space. For in- 
stance, the T screw goes into the end of 


answer for special needs 


aa 


GRIP-POD WITH SHOULDER BRACE lets you use 
your camera like a rifle. This is good for steady- 
ing the camera when you are shooting fast- 
action pictures with a telephoto lens. Cable- 
release plunger can be squeezed like the trigger 
of a gun to eliminate shutter-release jar. 


MIDDLE-OF-NOWHERE ANGLE is often easy with 
the “T-screw” mount. It's the handiest of all for 
outdoor photography. Turn the lag screw by 


hand into any convenient wooden anchorage. 


a long two-by-four which you extend into 
position, using the C clamp to hold it. 

Although none of the camera-holding 
accessories is a complete substitute for a 
tripod, one or more tucked away in your 
bag will often save the day (and the pic- 
ture) when you're traveling light. 


CAMERA CLAMPS are sold at photo stores in a 
variety of styles and sizes. Most of them are 
small, for easy stowage in a camera bag, but 
limited jaw opening restricts their usefulness. 
Model shown has quick-mount adaptor for 
switching easily between tripod and clamp. 
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SCRIBE CLOSELY SPACED parallel 
ines peeps hermaphrodite eign: 
it the calipers bears on 
both the work and vise jaw. Pointed 
leg is adjusted so it can be pre- 
sented accurately to the work 
surface. Make centerpunch mark 
between the parallel lines. 


SIMPLE GUIDE BUSHING makes a 


Accurate Cross Holes Don’t 


Dwess cross holes in shafts by 
hit-or-miss methods often leads to 
endless trouble—the hole fails to line up 
with that in the mating part. Here are 
improved procedures and some auxiliary 
tools I have used to produce holes pre- 
cisely on a diameter. 

A combination center drill is best for 
making the starting dimple. It is short 
and rigid and the parallel section behind 
the conical point is ideal for fitting guide 
bushings. The small pilot portion of the 


drill will start accurately in a center- 
punch mark without leading off. 

Accuracy sufficient for most purposes 
will be obtained if the centerpunch mark 
is located exactly on the high point of 
the shaft after the shaft is clamped in 
the machine vise. The first picture shows 
how. After the starting dimple is made 
with the center drill, follow with a drill 
for the cozr-ct hole diameter. The work 
should not be noved between the center 
drilling and final drilling. 


New Tool Cuts Slick Threads Without Fuss 


‘Tse new thread-cutting tools for the 
lathe, imported from Switzerland, use 
tiltable cutting disks with a negative 
profile. The manufacturer claims several 
significant advantages over the usual 
pointed (positive profile) threading tool. 
The plunging method is used—no need 
to offset the compound. Both sides of 
the thread are machined simultaneously 
with the chavings flowing away from each 
other. The chins can’t interfere and cause 
thread damage, as often happens with 
the conventional tool. When the cutter 


reaches the botiom of the thread, it re- 


moves all burrs from the crest, giving a 
polished finish to both flanks and the 
crest. An accurate outline of the thread 
is automatically assured. 

The other feature of these tools, the 
accurate setting of the tilt of the cutting 
disk, is rarely considered in ordinary 
shop practice. The cutter should be tilted 
slightly with respect to the vertical plane 
perpendicular to the axis of the work- 
Piece, if it is to cut a true outline of the 
thread. The exact tilt depends on the 
pitch of the thread and the diameter. 
By setting the tilt accurately, much of 
the time wasted in the usual trial-and- 
test fitting of a thread can be saved. 

‘Thread-cutting disks for all standard 
threads and pitches are available for both 
external and internal tool holders. The 
importer is Acme Tool, 71 W. Broadway, 
NYC 7.—Hubert Luckett. 


th 
indexing. 


Just Happen 


For greater accuracy or where there 
are several holes to be drilled, use the 
simple drilling jig shown in the second 
picture. The metal disk is turned with 
a stepped outside diameter and with a 
concentric central hole drilled through. 
‘The smaller outside diameter should be 
about .002” under the size of the shaft 
to be drilled. The central hole is a close 
running fit for the shank of the center 
drill. 

When a pair of cross holes at right 


How to Split a Gnat’s Eyelash 


You'Lt get more precise 
control of the depth of cut 
if you feed in with the com- 
pound set at an angle. 
When the angle with the 
center line of the spindle is 
5% degrees, each .001” 
movement of the microme- 
ter collar on the compound 
will give a depth-of-cut ad- 
justment of .0001”, or a 
ratio of 10:1. For coarser 
adjustments, an angle of 30 
degrees will give a 2:1 ratio 
—each .001” on the microm- 
eter collar corresponding to 
.0005” depth of cut. 

For facing cuts, the angle 
is measured from a line per- 
pendicular to the spindle. 
—F. Murray, Chicago. 


‘CROSS HOLE AT RIGHT ANGLE to 
another is easily and accurately 
made using an indexing pin you 
tao peaks eee nn old bok: Boos 
off the pin head to a standard 
thickness to make it easier to 
find packing. Pin head bears on 

Ered vise jaw for accurate 


are and 
‘ith the pro- 


EXISTING HOLE 


pair 
angle to each other are needed, the 
scheme shown in the third picture does 
this easily. Make a pin with a large head 
—the body of the pin should be a snug fit 
in the cross hole, the head faced off 
square with the axis of the pin. The pin 
shown in the illustration was made from 
an old hex-head bolt. 

If the distance between the holes ex- 
ceeds the length of the vise jaw, you can 
use a square to set the head of the pin 
vertical. If an odd angle is required, you 
can substitute a protractor for the square 
shown in the picture above—C. T. 
Bower, London, England. 
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Wrenchminder Stays on the Job 
Wrrx a chuck-wrench support like this, 
the wrench will always be available when 
needed. The arrangement is also a safety 
feature, as the wrench can’t be left in the 
chuck when the machine is started. 
The wrenchminder is a simple bracket 
made of flat steel with a nut welded or 
otherwise attached to one end. Drill 


meer) 


Third Hand for Machinists 

SMAtt button magnets, used as illus- 
trated, are as useful as a third hand in 
holding heel blocks while you're setting 
up a job on the faceplate of a lathe. The 
magnets are seated tightly in holes bored 
in the hardwood blocks and adhere to 
the faceplate while the work is positioned 
and clamped into place. 

The hardwood blocks should be used 
end-grain-up. They are drilled to a depth 
sufficient to seat the magnets flush with 
the surface. A tight fit is necessary. 

Wood blocks are usually preferred to 
metal ones for this kind of work. They 
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through the nut with the proper size drill 
to make an easy fit on the body of the 
chuck wrench. Attach the bracket to the 


headstock gear cover with machine 
screws. A light helical compression 
spring, slipped over the wrench body un- 
der the T handle, pulls the wrench out 
of the chuck when it is released by the 
operator. 


are more readily cut to exact length; and 
since they are slightly compressible, they 
hold the clamps with less slippage. 

A smaller hole drilled the rest of the 
way through the blocks will let you punch 
out the magnets for use in different 
blocks. 


Cut the Boring Chatter 

Gertinc a good finish is often difficult 
when boring thin-wall tubing, because 
vibrations set up in the workpiece cause 
chatter markings. A tight-fitting rubber 
sleeve stretched over the work will often 
dampen the vibrations enough to elimi- 
nate chatter. The one shown in the pic- 
ture is a section from a bicycle inner 
tube—H. J. Gerber, Stillwater, Okla. 


When It’s Time for a Puppy to Retire 


Short Cuts 


and Tips 


A piscarven tire casing 
makes a cozy bed for a 
small dog or puppy. Place 
it on a wood base and fill 
the center with soft bedding 
material. For outdoor use 
in mild weather, you can 
tether the pooch by attach- 
ing a chain or leash to the 
casing.—Ray Moore, Wells 
ville, Ohio. 


Newspapers Used for Mulch 
I was always running out of mulch to 


between rows in my garden. That we 
fore I discovered that old newspa ‘S 
make a good mulching base. I spread 
them out flat, overlapping sections at 
least five sheets thick. Then I scatter dirt 
on top, and pile on pulled weeds, lawn 
cuttings, leaves. For tomato and pepper 
plants (far right), I split old magazines 
halfway down the back and slip them over 
the stalks.—J. Krill, North Lima, Ohio. 


.to Build a 
Garden 
Walk 


as 7 Ways 


By Paul Corey 


EVEN basic materials will solve just 
‘about any garden-walk problem you 
have. Each of these—flagstone, brick, 

concrete, asphalt, loose stones, wood, and 
soil-cement—can be used in a variety of 
ways or combined with one of the others 
to produce many special effects, 


] Flagstones are cocks of the garden 
walk. But unless you own a quarry, 
you'll find them expensive, Costs can be 
cut by using merely a row of stepping- 
stones—a style made famous by beau- 
tiful Japanese gardens. 

Flagstones vary in thickness from 34” 
to 3”. The heavier the better, especially 
if you plan to put them on ‘top of the 


FLAGSTONES 
are an old, 
old favorite 


You have a choice of laying 
them casually on top of 
the ground, as above, or 

setting them into the earth, 
as at right. Single rows make 
the most of expensive flags 
without using a lot of them. 
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ground—they’ll be more stable that way. 
Trregular-shaped slabs are the cheapest; 
neat square-cut ones are high in price. 
Colors range from a spectacular rainbow 
to more subdued buff, yellow, brownish 
red, and bluish gray. 

For a formal garden walk, lay flag- 
stones on a 2” base of sand between wood 
forms. The sand will permit you to com- 
pensate for different thicknesses. Sweep 
a dry mix of one part portland cement 
to two parts fine (plaster) sand between 
the cracks. Wet down the surface with a 
fine hose spray. 

If you want to give your walk the “for- 
ever” treatment, lay the flagstones in a 
standard concrete-walk base. This is a 
4” to 6” layer of gravel and a 2” to 3” 
layer of concrete between forms. Level up 
the flagstones, then use the dry-mix-and- 
water-spray method to fill the cracks. 

Any flat, manageable stone can be used. 
The next time you go fishing, look at the 
rocks in your favorite trout stream or 
along the lake or seashore. Maybe you'll 
find what you need for a garden walk— 
for just the hauling. 


2 Brick is another favorite walk mate- 
rial. Common bricks measure roughly 
4” by 8”. Colors vary—red, orange, yel- 
low, brown, gray, and blue-black. Roman 
brick and paving brick offer you different 
sizes and shapes to play around with. 


Surface textures are not all alike. 
“Wire-cut” bricks have a rough look. 
“Sand-mold” bricks are smoother. “Clink- 
er” bricks are over-fired and have inter- 
esting black patches and irregular faces. 

New common bricks are the cheapest, 
around seven cents, Used bricks, favored 
by many landscape architects, cost around 
81% cents if you buy them cleaned. But 
you can get uncleaned ones for as little 
as a penny apiece. 

You can lay bricks dry in a 2” bed of 


SAND - CEMENT MIX 
BETWEEN JOINTS 
\ 


A permanent path the easy way: Sweep a 
‘mix of sand and cement into the cracks; 
wet it down to form ready-made mortar. 


Island hopping: Staggered flags 

add an Orlental touch to an informal 
walk, are also easier to walk on 

than ‘a single narrow row of stones. 
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BRICKS 
look good 
underfoot 

and will last 
for years, 
too 


For the casual look: 
Used brick is rich yet 
informal. Bought clean, 
they're expensive, 

but you can get 
uncleaned ones for as 
low as a penny apiece. 


sand and sweep sand into the cracks. base for greater permanence. Sweep a dry 
Use loam to fill the cracks if you want ix of cement and sand between the 
grass to grow between the bricks; if not, cracks and wet down. Follow the same 
treat the ground with a weed killer first. technique as suggested for flagstones. 

Set bricks in a standard concrete-walk Bricks can be combined with other 


Four ways 
you can make 
CONCRETE 
stepping 
“stones” 


Imitation flagstones 
can be made cheaply by 
casting concrete slabs, 
then breaking them up, 
as at upper left. Add 
dividers to your jor 
(upper right) and you can 
cast formal “slates.” 
Circular slabs can be 
molded in barrel hoops 
(lower left) or directly 
in the ground (right). 
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Form boards keep bricks Formal: This basket-weave Easygoing: That’s the 
even and level. Three design adds an elegant feeling you get with 
sample patterns for touch. Sand keeps the this random blend of 
brick are shown below. bricks from shifting. brick and flagstone. 
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RUNNING BOND BASKET WEAVE HERRINGBONE 


BOARDWALK 
in the 

garden? 

Sure thing 


Circular slabs give a woodsy 
warmth to garden steps 

and walks. These giants 

were chainsawed from redwood 
logs. Others, such as cedar, 
cypress, and most hardwoods, 
will also yield durable disks. 


Old railroad ties sawed Half-sliced logs, laid Wood blocks set in grass 
are rustic, inexpensive, 

add a charm similar to and surprisingly durable 

old-time cobblestones. when decay-treated. 


Small STONES 
and other loose 
materials 


Eos * 
Two dazzling whites: Marble 
chips above, oyster shells 
below. They make striking 
ribbons through a garden. 


materials, such as flagstone, for interesting and 
varied effects. 


3 Concrete will give you an economical gar- 
den walk. It can also be made to duplicate the 
appearance of other types of walks, especially 
Soft and springy, these oyster flagstone. " i" 
shells come in Die bags ready Build a wood form—20” by 30” is a good size 
to pour. Fine materials like —out of standard one-by-two lumber. Lay it on 
this need boards to edge them. newspapers on a smooth surface and fill it with 
concrete. Use a mix of one part portland cement, 
two parts sand, and three parts gravel. Screed off 
the top and trowel it smooth. 

When the slab is hard, remove the form, and 
crack it gently with a sledge hammer. It will 
break into interesting shapes that imitate flag- 
stones. Add cement color to your mix and you 
can make slabs of different hues. 

Partition off this form into different-sized open- 
ings and you can cast more-formal square and 
rectangular slabs. You can re-use the form as 
many times as you need to complete the walk. 
Oil the inside surfaces of the forms (old crank- 
case oil does fine) to keep the concrete from stick- 
ing to the wood. 


‘¢ 5 Barrel hoops, large or small, will make good 
¥ Paar forms for concrete steppingstones. If you rub 
ih Bene CH COME ARIES OF candle wax on the inside of the hoop, the hard 
ere ne eres pe modes. slab will slip out like cake from a well-greased tin. 
@ bed! of white oyster shells. [Continued on page 240] 
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SHOP-USE 
REPORT 


on the New 
-Wellsaw 
400 


By Herbert R. Pfister 


HIS electric saw looks, feels, 
and handles like your favorite 
old handsaw, and that’s exact- 

ly what it is—a handsaw with a 

husky seven-amp motor hitched to 

it. 

As an all-around cutting tool, it 
will do any handsaw job, plus many 
of the jobs of other types of port- 
able saws. It makes a place of its 
own, though, by doing jobs they 
can’t do, such as slashing through 
an 8”-by-8” post in less than a dozen 
seconds, cutting an opening ii 
wall—studs and all—and_pruning 
trees. It can also be used, if you 
care, for manicuring cattle horns. 

It is not a tool for the scroll-saw 


WHEREVER YOU'D USE A HANDSAW, you'll 
use this handsaw-shaped electric saw. It takes 
the effort out of cutting wood, gets into 
places where other power saws can't reach. 


PLUNGE CuT—starting a cut in the middle of a nter). Then increase the cutting 
panel—is an easy job for the Wellsaw. Lay angle until you're sawing straight into the 
the saw flat against the panel (left photo) panel as at right. Just saw through any studs 
and draw it downward unfll H penetrates the or cats thet appear in the line of cut. 
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FOLLOW A CUTTING LINE just as 
you would with a handsaw—by 
eye. Photo at right shows clean, 
rer-free cut made across the 
grain in plywood. Blower clears 
sawdust from work line. 


(COARSE BLADE makes short work 
of cutting firewood or posts 
to 8” diameter. Saw cuts on bot 
strokes without kick or 


OCATING MECHAN! 
drives blade at 8,000. cu 
strokes per minute, yet the bla 
stops within 1% ‘seconds after 
the trigger is released. 


QUICK BLADE CHANGE makes the saw atigteb 


to any job in an instant. Use All 
pull blade out 
to knit of its travel, (left photo). This aligns 


(clipped to motor hi 
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set, however. Its power and speed make you hold it at 
arm's length until you get the hang of using it. The 
blade cuts in both directions at 8,000 114” strokes per 
minute. It slices through shelving and other light work 
so fast that you may find yourself with eight pounds 
of vibrating saw hanging from your trigger finger be- 
fore you realize the cut is finished. In this position, 
the exposed saw teeth seem to menace life and limb, 
though the blade stops moving within 114 seconds after 
you release the trigger. 

After a few trial cuts convince you that the tool 
won't bite, you'll very likely develop a fondness for it. 
It’s a tool to consider if you're finishing an attic or 
adding a wing to your home. 

The Wellsaw 400, priced at a little less than $100, 
is made by the Wells Mfg. Co., 500 Service Road, 
Three Rivers, Mich. Replacement blades are available 
with eight, 12 or 16 teeth per inch at 95c each. 


setscrew with hole in housing (center). Loosen 
setscrew and slide blade off tongue at bottom 
edge of the backi: ar pate Lc (gisht)- Reverse the 
procedure to instal 


len wre 


complete 


Home Power Tool Workshop 


WORTH 50¢—THIS WONDERFUL “HOW-T0-D0-IT” BOOK 1S FREE! 


THIS COUPON 
WORTH 


| Wen ) , 
HUSKY AND POWERFUL BUT NOT BULKY 


Genuine Jacobs Geared Chuck 


$2995 


COMPLETE 


Your WEN power tool dealer wi 
coupon as cash for a set of nine 
the time of purchase of WEN Model 808 2 
speed power drill at the nationally advertised 


a4 : $1.75 


5810 Northwest Highway, Chicago 31 


THIS COUPON 
WORTH 


BR occe= o-wy> 


a 


FINEST THERE IS IN ANY PRICE CLASS 


Home Repairs 
Repairs Toys 
Radio & Television 
Cuts Plastic Tile 
Removes 


ical Work 


MODEL 288 


MODEL 250— 
250 WATTS 


amous model 250 soldering 
y-duty metal 
cially plated 
or-work- 
ing cutting tip for vinyl and plastic, 
n ingenious flat tip for smoothing 
4 feet of rosin core 


As 
10 Feraloy Tip, aw: 


plated wrench, and the handsome 
carrying case. 250 watts, 120 v. AC 


STO TUUUN00N000 0D DODO SOUT DOUSSUUUUO OU OOD OONUUOHUIONOONUNZ 


Your WEN power tool dealer will accept this 


coupon as cash for a special set of five 
Universal Fine Soldering Tips and two cou- THIS COUPON 
plers at the time of purchase of any WEN sol: WORTH 


dering gun at the nationally advertised price. 
(These are special accessory tips not regu- 


larly delivered with the gun of your choice.) 7O¢ 


0000000 


RODUCTS, INC., 


5810 Northwest Highway, Chicago 31, Illinois 


ANNO 00 00000000 0000000000000NNNNNNNONODNNODNDDDNDDNIR 


MODEL 100 


MODEL 199— 
130 WATTS 


THE TRULY UNIVERSAL POWER SAW FOR THE HOME 


*) SAW BLADES INCLUDED: 


MOTTO OUTS TTT TTOTTUT IIIT 


COOTTOTT TT OUY, 


i 


Your WEN Power tool dealer will accept this 
coupon as cash for a saw accessory hit 
at the time of purchase of 3 WEN Model 505 
power saw at the nationally advertised price, 
(This accessory kit s not regularly delivered 
with the saw.) 


THIS COUPON 
WORTH 


$3.00 


Your WEN tool dealer will accept this coupon 
as cash for five extra packages of sandpaper 
at the time of purchase of a WEN Model 202 
Electric Sander at the nationally advertised 
price. (This sandpaper is in addition to that 
which Is regularly delivered with the sander.) 


THIS COUPON 
WorTH 


$1.00 


PRODUCTS, INC., 


5810 Northwest Highway, Chicago 31, Hilinois 


POWERED WITH THE NEW 
SUPER-POWER MOTOR 


QUIET OPERATION from vibrator 
motor 
SMOOTH ACTION—no whip— 
no bounce—minimum vibration on 
users hand 
POSITIVE STRAIGHT LINE ACTION 
sands WITH the grain—all the way into 
Inside corners 
SELF TIGHTENING CLAMP pulls, 
| tightens paper—locks into position 
| LARGE SANDING AREA-a full 13% 
8q. Inch ALL working sanding surface 
|. LIGHTWEIGHT, only 2% Ibs. makes 
overhead jobs less tiresome 
POWERFUL high speed COOL 
operating motor 
STREAMLINED functional design 
| comfortable grip fits in the palm. 
HEAVY DUTY positive action 
slide switch 
COLOR of all plastic case— 
UTILITY BLACK 
FULLY GUARANTEED 


MODEL 202 
ELECTRIC SANDER POLISHER 


ony *1395 


SCIFICATIONS 
+ 100-120 V. 25 watts, 60 cycles AC only 
« Speed: 14,400 strokes per minute 
Throw: approx. 4" under load 
«Sanding Area: 2%° x 744" 
+ Unit Weight: 2% Ib. 
+ Size: 5%" long x 214" wide x 31%" high 
+ Cord: 6-ft. UL approved Prenex cord with 
molded plug 
+ Individually packed in self-display box 


If your dealer is out of the WEN Mode! 202, you moy send check or 


money order 1o Wen Products, Inc., 5810 Northwest Highway, Chicogo A 
31, Minois. Be sure to enclose your Popular Science coupon. You will 
receive your tool post pid. R 
t 
1 
9 
é 
0 


Your WEN power tool dealer will accept this 
‘coupon as cash for an extra set of seven saw THIS COUPON 
blades at the time of purchase of a WEN WORTH 
Model 909 Sabre Saw at the nationally adver- 


tised price, (This set of blades is in addition 3 
to thee tapuletyellvered with the saw) .40 


5810 Northwest Highway, Chicago 31, Illinois 


AMAZING-rFirst AND ONLY PORTABLE ELECTRIC 


=r SAW TO GIVE YOU ALL THESE FEATURES! 


/ cuts a 6° board or 6” log yet cuts 
any pattern, too! 
cuts all metals up to)" steel 
and 2 pipe! 
cuts 4x 4 at 45° . . . fine pattern 
Pe work in most any material, includ- 
ing sheet metal and sheet steel! 
does everything a pattern saw 
will do . . . out-performs a circu- 
lar saw . . . works as band saw or 
nibbler, too! 
beautifully balanced, light- 
weight, smooth running . . .com- 
pletely safe! 
makes cuts only a chain saw 
could—until now! 


ADVERTISEMENT 


wc / 
onty *4495 
COMPLETE Motor: 110V 6 amp AC-DC, Length: 8°. Width: 7°, Height 
, 7%". Weight: 6 Ibs. Powerful % H.P. motor delivers 3400 
$ Look what you get! Rip strokes per minute; length of stroke: 1°. 3-wire 8 ft. cord 
, guide, circle cutter, 45 with adaptor. Heavy duty roller and oilite bearings, UL 
u tilting ‘base plate and 7 listed under industrial classification 
A blade complement—the 1 your deolr is out of the WEN Mode! 909, you moy sand check of 
right blade for every job! tmoney order to. Wan Brodects, Ine. 5810 Noribed Highwoy, Chicogs 
z Sis Aisa Ba mre to encics your Papelor Sclnce coupon! Yoo vil 
t 
é 
x 
é 
€ 
10 «+. CUTS 4x 4 AT 45°...6" LOG 


«+. FINE SCROLL WORK... COMPLETE SAFETY 


What You 


Should 


( Know About 
Buying 
| Grass Seed 


KENTUCKY BLUEGRASS 


‘OST home lawns are best grown 
M from a mixture of grass seeds— 

for a good reason. Even on a 
small plot there are often varying condi- 
tions of sun, shade, soil quality, drainage. 
No one grass will thrive under all these 
conditions. A blending of seeds is based 
on the shotgun principle: Where one type 
won't grow, another will. 

Since it is impractical to make your 
own mixture, you have to take what is on 
the market in packages or bags. If you 
know something about lawn grasses, how- 
ever, you can shop around until you find 
what you want. 

‘A mixture of two or three permanent 
lawn grasses, such as Kentucky bluegrass 
and red fescue, is considered most desir- 
able by the U. S. Department of Agricul- 
ture. These permanent grasses should 
make up at least 80 percent of the mix- 
ture. In some areas, colonial bentgrass 
does well (see map, next page), but it 
requires more care. 

‘The cheapest mixtures on the market 
may give you a quick growth of green— 


materials 


Cheap mixtures are no bargain 


SO-CALLED ECONOMY MIXTURES must necessar- 
ily contain a high percentage of “trash” seeds 


in order to sell at a low price. They are a waste 
of money if you want to build an attractive and 
int lawn. The hayseeds they usually con- 
great quantity belong in a hayfield, 
ont make a cleancut emerald-carpet 
setting for your home. 
‘Another reason why you don't get your mon- 
ex's worth, pound for ‘pound, is illustrated in the 
d photographs above. Kentucky blue- 
grass contains more than 2,000,000 seeds to the 
pound; ryegrass only about 250,000. When buy- 
ing lawn seed, remember that it is the square- 
foot coverage that counts, not the weight. Check 
bargain buys carefully—read the label. 


CONTINUED Ml 


but not a lasting lawn. They usually con- 
tain a high percentage of temporary, or 
nursegrasses (ryegrass, redtop), that ger- 
minate (start growing) fast but die out 
the following year, leaving bare spots. A 
good mixture should not have more than 
10 percent of these temporary grasses. 

For your protection, state and federal 
seed laws require the listing of not only 
all ingredients in a mixture, but of ger- 
mination percentages, date of test, and 
other information. In many cases, this is 
printed in small type. 

‘The importance of being able to inter- 
pret this information is stressed by Dr. 
Robert W. Schery, director of The Lawn 
Institute, Marysville, Ohio. “Not only is 
about one-third of the seed sold as ‘lawn 
seed’ essentially useless, but another third 
is ill-designed for permanent turf even 
though containing some of the desirable 
species.” 


How to evaluate 
a lawn-seed mixture 


Kentucky bluegrasses. These do best 
in open, sunny areas, and need fairly 
good soil. They spread underground by 
means of rootlike stems, so that a few 
original plantlets can eventually colonize 
a whole lawn should other grasses die 
out, The parent stock, natural Kentucky 
bluegrass, is a good mainstay for most 
home-lawn seed mixtures. It is hardy. 
Seed is still being harvested from fields 
that have existed from colonial times. 

The addition of a few other selected 
varieties of bluegrass to a core of the nat- 
ural is recommended. Some are: Merion, 
Park, Newport, Delta. Such a blend will 
take care of varying conditions, the basic 
reason for seed mixtures. 

Bluegrasses do not take well to close 
mowing, and should be left standing from 
1%” to 214" tall. 

Red fescues. An excellent companion 
for bluegrass, they thrive in shady areas 
and will fill in on poorer soils, They are 
not, however, as good sod formers as 
bluegrass. But their growing habits are 
the same. Mowing should not be below 
114". Good lawn varieties include Chew- 
ings, Pennlawn, Ranier, Illahee, and the 
Oregon-grown parent stock, Creeping Red. 

A combination of Kentucky bluegrasses 
and red fescues is recommended by both 
the Department of Agriculture and The 
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Choosing 
the lawn grass that grows 
best in your area 


CLIMATE IS THE CHIEF FACTOR in determining 
what grasses to choose for a lawn. Shown on 
the map are the led types for the 
various climatic areas of the U. S. Sometimes 
local conditions, such as the soil quality, an 
abundance of water in a generally dry sec- 
tion, and the care you are willing to give a 
lawn, will enable you to use the better grasses 
in areas where they do not thrive normally. 
Check with the county agricultural agent, 
your state agricultural experiment station— 
or a neighbor who has a flourishing lawn. 


KB... Kentucky bluegrass 
RF... red fescue 
Sprears CB... colonial bentgrass 
BE... bermudagrass 
10... zoysia 
KL... Korean lespedeza 
CE... centipede 
SA... St. Augustine 


UO 


Lawn Institute as excellent for the ma- 
jority of lawns in the cooler, more humid 
parts of the United States (see map). A 
good general-purpose mixture is two parts 
bluegrass to one part red fescue. For 
shady areas, the proportions should be 
reversed. 

Colonial bentgrass. This fine-textured 
permanent grass does best in the north- 
eastern section of the country. It needs 
greater care than the bluegrasses and red 
fescues: frequent fertilizing, and water- 
ing during dry periods. Unless closely 
cut, about 34”, it tends to become fluffy 
and form undesirable mats. 

Poa trivialis (rough bluegrass). Very 
tolerant of shade. Like colonial bentgrass, 
it needs more care than the average home- 
owner is likely to give. It needs moisture, 
and is seriously injured by hot, dry 
weather. 

Temporary grasses. Ryegrass, redtop, 


with red fescue) are the most common. 
Because they germinate quickly and pro- 
duce large seedlings, they are often in- 
cluded in mixtures to serve as nursegrass. 


and meadow fescue (not to be confused O 


| RE; othetwise 
butfalograss, wheatgrass 


| 


Under iigation 0, CE, BE; 
otherwise buffalograss 


‘The theory is that they give a fast cover 
while the slower-growing bluegrasses and 
red fescues become established. But if 
there is too much in a mixture, they will 
compete with the permanent grasses for 
moisture and food. They should never 
be more than 10 percent of the total seed 
content. If a seed mixture has a good 
permanent-seed base, they are not needed. 

‘Temporary grasses do have their use. 
On steep banks their quick start helps 
prevent erosion. Sown in late spring or 
summer, they'll give a quick temporary 
lawn to enjoy until you put in a perma- 
nent one in the fall, the best time. If a 
lawn is seeded too late in the spring, 
weeds are likely to take over before the 
slower-sprouting permanent grasses are 
able to get a start. 

White clover. Although not a grass, 
white clover is found in many lawn-seed 
mixtures, Its use is a matter of personal 
preference. Some people like the patches 
of white flowers it produces. Others ob- 
ject to the patchiness and to the bees 
attracted by the flowers. The patches re- 
main greener than grasses during hot, 


dry weather, but they also are slippery. 
Perhaps the best argument in favor of 
this plant is its ability to supply nitrogen 
to the soil. No matter how much you love 
white clover, its proportion in a mixture 
shou'dn’t exceed five percent. 

Tall fescue. If you see this listed on a 
seed mixture, don’t confuse it with red 
fescue. You may also find it listed as 
Alta fescue or Kentucky 31. It’s a pas- 
ture grass, and excellent for play areas, 
athletic fields, and other places where 
traffic is heavy, but beauty is secondary. 

Orchardgrass and timothy. These are 
bunch grasses that are frequently put into 
cheap, poor-quality mixtures. They have 
no use as lawn grass. 


Other information on the label 


© Germination. Must be listed for 
each kind of seed, and should average in 
excess of 80 percent. 

© Germination test date. Customarily 
within six to 12 months. Most state laws 
require retesting after nine months. 

© Inert matter (chaff, sticks, dirt). 
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For a mixture this should be less than 
10 percent. 

© Other crop seed. Not more than five 
percent. 

© Weed seeds. Not more than 14 per- 
cent. 

© Noxious weed seeds. These, if any 
(some states permit none in a mixture), 
should be named. Check locally to see 
if they will be harmful to your lawn. 

Your best bet on getting a good mix- 
ture (and reliable information) is to buy 
from a reputable seed house or your local 
garden center. 


Cover plants for deep shade 


THERE ARE A NUMBER of good ground-cover 
plants that rit flourish in spots where no lawn 
grasses will gown heavily shaded places, 
rough and rocky spots, on steep banks, terraces, 
drainage ditches. And they don't need mowing 
—but usually require heavy weeding. 

English we Most useful on steep banks 
and around the base of trees. It develops into a 
dense mat. 

@ Pachysandra (Japanese spurge). A low- 
growing evergreen that spreads by putting out 
suckers. It is planted by setting out cuttings or 
plant uieaione: 

@ Myrtle (common periwinkle). A hardy, 
low-growing evergreen that develops violet-1 blue 
flowers. Forms a dense mat, thrives in moist, 
rich soil, Although dense shade doesn't bother 
it, myrtle will grow in the sun. It is planted from 
cuttings. 


Ground ivy (photo above) is a wid aa 
not wanted. Here it fill what (pstaber would 
Be an uply bare spot around the bi vase of a tree. 
It needs occasional thinning. Flowers in fc 

ground are crocus blooms. 


In the South: building lawns from live plants 


SEED MIXTURES ARE NOT USED to any great ex- 
tent in the southern parts of the United States. 
For many of the grasses that thrive in a hot, hu- 
mid climate, such as bermudagrass (but not the 
common), St, Augustine, and zoysia, no seed is 
available. Either they do not produce enough 
seed or they do not breed true. These grasses 
are planted vegetatively from live plants, using 
sprigs, plugs, or runners, or by sodding. 
Where seed is available, usually only one 


ZOYSIA can be planted from root runners. These 
are sold in bags, should be kept in cool water 
until set out, Single runners are planted. in 
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species of grass is sown. This eliminates the 
problems of of illdesigned mixtures found in the 
also is true for the nonirrigated 
parts of the Great Flas and the arid Soutiorent 
(see map). Southern seeds, of course, must 
meet certain standards of purity and germina- 
tion to produce good results. Buying from a 
reputable seed dealer is your best safeguard. 
jorthern grasses are sometimes sown for 
winter cover in Southern lawns. 


trenches with the grass blades above ground. 
Grown in a home-nursery plot, they develop sod 
that can be transplanted to your lawn. 


eececeeeeereereeeeeseeees 


WASH A GALVANIZED SURFACE with plain soap 
or detergent and water before painting. This 


removes any oil that would prevent good ad- 
hesion. Turpentine or mineral spirits work, too. 


How to Paint 
Galwanized Metal 


RDINARY paint won't stick to 
new galvanized metal for long. If 
you've painted gutters or garbage 

cans you know that some preparation of 
the surface is necessary. 

The old tricks of allowing galvanized 
metal to weather outdoors so the zinc 
coating will oxidize, or treating the sur- 
face with vinegar or other acids to etch 
it, may not be the sure cures they were 
once thought to be. That’s the latest 
word from paint experts in a booklet en- 
titled, “Painting Galvanized Steel,” just 
published jointly by the American Iron 
and Steel Institute, the American Zinc 
Institute, and the National Paint, Var- 
nish and Lacquer Association. 

Watch out for “inhibitors.” Weather- 


ing is important, say these experts, but 
not for the reason you may think. Mod- 
ern galvanized metals are treated at the 
factory with special inhibitor coatings 
designed to give temporary protection 
against staining during shipping and stor- 
age. Since some of these coatings may be 
difficult to paint over, it is desirable, 
where possible, to leave them 
outdoors at least six months so they will 
oxidize before you attempt to cover them. 
If you must paint sooner, try to find 
out who the manufacturer is and ask him 
for instructions that apply to his par- 
ticular chemical coating. 

Prolonged weathering is actually bad 
because it allows the metal to rust in 
spots where the zine coating has been 
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Where would you use galvanized metal primers? Try these spots 


copper screens to ay 
Using a scrubber 


chipped or worn away, such as around 
nail or screw holes. So-called short-cut 
methods of etching with acids can 
be dangerous; the acids may e: 
deeply into the zine coating and destroy 
its effectivenes: h acid washes are 
hard to remove main to un: 
dermine the paint 

Some old-timers still favor red lead as 
a primer for any metal sui But paint 
n ordinary 


The only sure preventive for peeling 
paint, report the experts, is to put on first 
a primer coat made especially for gal. 
vanized metal. This provides a shield to 
protect the zine against chemical action. 
It’s the chemical action of the zine un- 
derneath that causes ordinary paint to 
flake off. Once the special primer is on, 
you can safely cover it with any ordinary 
good-quality exterior paint. 

Read the label. Primers come in many 
types, depending on the kind of protec- 
tion they’re designed to give. Some merely 
precondition the metal and must be fol- 
lowed with one or two coats of regular 
exterior paint. Others both condition and 
paint the surface in a single coat, al- 
though a second coat is advisable for 
long life. 

One common preparation is called me- 
tallic zinc primer. This consists of an oil 
vehicle with a pigment of approximately 
80 percent metallic zinc dust and 20 per- 
cent zinc oxide. The contents are stated 
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ON GUTTERS AND DOWNSPOUTS before you in- 
stall them. You can add a top coat of regular 


ON REFUSE CANS to double their life, You can 
make them more sightly, too, with just a primer 
coat. Or add a top coat of house paint. 
on the can’s label. This kind usually 
comes in a neutral gray and requires a 
top coat of regular paint for coloring. 
Other primers are available in up to half 
a dozen colors to match the house. 

If you must get by on a one-coat job, 
choose an oil-base portland-cement paint 
or similar preparation made for the pur- 
pose. Your best guarantee of getting the 
right paint is to be sure the label reads: 
“For use on galvanized steel.” 

Before applying a primer, wash a gal- 
vanized surface thoroughly with mineral 
spirits or soap and water to remove any 
grease or oil. Loosen caked dirt or scale 
with a wire brush. Allow the surface to 
dry completely before starting to paint. 


Sandpaper Sticks for Cabinets 
In my cabinetwork, I find lots of use 
for sandpaper sticks. I make them by 
gluing sandpaper to different sizes and 
shapes of wood—oval, round, concave, 
and V-shaped. I also glue sandpaper to 
strips of cloth and use them as I would 
a shoeshine cloth for flexible smoothing 
of contours.—F. G. Semple, Ottawa, Can. 


>>> Dritnc the right size clearance hole 
for a bolt is easy if you let the bolt select 
the drill. Chuck the bolt into the drill on- 
ly finger tight so that it can be withdrawn 
without opening the chuck. Then experi- 
ment to find what size drill the chuck will 
accept, and you’re all set: Just use the 
next larger fractional size drill—J. I. 
Mitchell, Horseheads, N.Y. 


Short Cuts 


and Tips 


Shoe Bin from 
Hardboard Scrap 

Harppoarp waste—pieces 
too small to use on a spe- 
cific project—can be put to 
work holding shoes. Trim 
the scraps into side and bot- 
tom pieces big enough to 
form shoe-size compart- 
ments. Cut grooves in scrap 
one-by-twos to match the 
thickness of the hardboard. 
Glue the hardboard into the 
grooves; nails are used only 
to hold a back to the cross 
pieces—D. A. Williamson, 
Glen Ellyn, Il. 


Relocating a Saw Switch 
You can move your saw switch if it's 
now in an inconvenient spot. Mount it 
on a table-extension bolt, using a bracket 
bent from 16-gauge steel and drilled to 
accept both the switch and the mounting 
bolt. A control rod can be made by 
threading both ends of a short piece of 
1%” welding rod. Attach one end of the 
rod to the switch with a clevis made from 
a piece of %” rod. Lead the other end 
through a hole in the table edge, and 
screw on a knob. With a double-ended 
clevis and a second rod leading to the op- 
posite side of the table, you can turn the 
saw off from either side. If both hands are 
busy, you can even turn off the relocated 
switch by nudging it with your knee.— 
WH. deFontaine, Glenbrook, Conn. 


1 


Secrets of 
Making: and Flying: 
Chinese Kites 


Since the early beginnings of civil- 
ization, kite flying has been a serious 
art to Asiatic peoples. Weird and color- 
ful shapes representing birds, beasts, and 
dragons, originally part of mysterious 
religious ceremonies, are still used in 
some regions to frighten away evil spirits. 
In China, the practice is celebrated as 
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national Kites’ Day on the ninth day 
of the ninth month. People of all ages 
leave their work at this time and fly 
elaborately artistic kites. To learn their 
secrets, Poputar Scrence sent Bob Gil- 
more into the heart of San Francisco's 
Chinatown. What he found is told in the 
accompanyi1.g article. 


By Bob Gilmore 


and there’s something sprung in my 

sacral region. But you should see me 
galloping up and down the field outside 
my house. 

What gets me out there? Lots of old 
codgers like me have the first reason— 
which is boys who want to fly kites. The 
second reason is a very special kind of 
kite that’s impossible to resist whether 
you're a small boy or a grown-up boy. 

It takes out string as if it had a home- 
r ward-bound angel hooked to it. It beats 
every boyhood kite you ever saw for 
beauty and novelty. And it calls for some 
pleasant hours of boy-dad building in- 
stead of a quick trip to the store for a 
factory-made job. 

Four types. Thanks to my good Chi- 
nese friends, I learned how to make four 
varieties of Chinese kites. 

In San Francisco’s Chinatown, I got 
the construction details from actor-his- 
torian-lecturer Lee Chingwah. The Pai 
Chu is the dragon shape (call him “cen- 
tipede” lest you offend the dragon) ; Fei 
Niu, the flying bird; Hu Dip, the butter- 
fly; and Gin Yiu, the fighting kite. 

All but the fighting kite are wonder- 


| AM 44 years old. My feet are flat 


fully intricate concoctions of bamboo, ‘ 


paper, and string. The fighter is the fa- 
miliar plain diamond shape similar to 
‘CONTINUED 


ORIGINAL SKETCHES of three Chinese kites are 
shown exactly drawn for PoruLan 
Sciesce by Chi ‘tor Lee Chingwah, 
Mr. Lee is an authority on Oriental lore. 


How bamboo is cut and bent to form the intricate shapes 


KITES’ FRAMES are made from bamboo split into 
strips. Usually it splits straight except (occa- 
Feet site mete: Barre aoe bls toah 
node and tap it to insure a clean break. 


JOINTS ARE LASHED TOGETHER with narrow strips 

of same paper used to cover the kite. Coat the 

Fifa with glue. Use a spiral wrap to join ends, 
cross lash where members cross. 


TO COVER KITE, cut paper slightly é\ than 
frame. Slit edges along curves and glue them 
around the bamboo struts. Use thread to rein- 
force edges where there's no supporting strut. 


180 Poputar science Apeit 1960 


BAMBOO CAN BE BENT into permanent shapes by 
then holding it in position until it 
cool Golf tees stuck in perforated board make 


a simple jig for forming the strips. 


AN OLD CHINESE TRICK: Extra strength i is gained 
ata by boring a hole in one piece and 
whittling a point on the other one to fit into 
it. Wrap joint with crisscrossed paper. 


our American dime-store version, except 
that it’s rigged with deadly blades for 
the jolly sport of severing the lines of 
opponents’ kites. 

In building the frameworks, we fol- 
lowed Mr. Lee’s sketches carefully. But 
he left the decoration to me and my boys, 
since that is, after all, part of what 
makes this your kite, be you Chinese or 
Cherokee. 

Framing. Following tradition, we used 
split bamboo for the main members of 
the frames. Rattan, even lighter and more 
fiexible, made the lesser members. 

‘The Chinese cover their kites with a 
tough and fibrous paper called Sar Tze. 
But you don’t walk in and buy such a 
paper just anywhere. So we broke tra- 


2" SQUARES 


l 


CONTINUED 


dition by using Patapar 27-2T, a high- 
wet-strength and oil-resistant parchment. 

Gluing. The same paper, cut into strips 
and coated with glue, lashed the frame- 
work together. We used both a new 
aliphatic-resin glue and a good polyvinyl- 
resin type here. The same glues cemented 
the paper coverings. 

Where thread was needed, we used 
common cotton button thread. For flight 
string we bought (from a local surplus 
store) a 1,000-yard spool of thin cotton 
line so strong that I burned my fingers 
trying to break it. 

Decorating. All of the kites are elab- 
orately figured except for the fighter, 
which, being expendable, got only a quick 
one-color spray job. 

Water-base colors, we found, wrinkle 
and stretch the paper too much. Aircraft 
dope would wrack the frames with its 
drastic shrinking action. So we used 
model-car enamel in small jars that cost 
only a few cents and can be bought any- 
where. Even these gave us some stretch. 

Some spots on the kites, and all of the 
fighters, were sprayed with pressurized 
pushbutton high-visibility orange, which 
glows like fire in the sky. Other colors 


used were red, blue, yellow, and black. 

Flight-testing. From our friends George 
and Dan Yeh, only two years out of 
China, we learned a neat trick for flight- 
testing a new kite indoors. 

Rig the bridle string where it seems 
to go best by eye and feel, Then lay the 
kite face up on the floor, grip the flight 
string at about waist level, and give a 
swift but smooth pull upward. If the 
kite comes off the floor without a side- 
slip and takes an up-slanted flight posi- 
tion as it goes overhead, it’s ready for 
outdoor testing and the final string ad- 
justment and tail-adding that will bal- 
ance it perfectly. 

The bird and butterfly flew best with 
three-point bridles formed by tying lines 
to the tail and midpoint of each wing. 
The dragon uses a two-point bridle fas- 
tened at forehead and chin, but requires 
additional lines from the middle and tail 
segments that form his lower body. 

Another trick we learned from the Chi- 
nese is to make the tail streamers out of 
narrow strips of crepe paper. Being very 
light, the streamers can be made long 
for good balance without adding a lot of 
extra weight. 


FIGHTING KITES look like conventional American 
ones, except that they are rigged with deadly 


claws. Hook is designed to catch opponent's 


line. then maneuvered so raz 
taped hook, cuts the line, ca 
other kite to crash’ or become lost. 
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Hollywood Short Cut 

Hottywoop likes short cuts, too. This 
captain’s chair with a built-on magazine 
and newspaper hamper is part of a Los 
Angeles County Museum display of a 
modern movie set. For household use— 
and easy removal—the portfolio-size 
leather bag could be attached with snaps. 
—Glen F, Stillwell, Manhattan Beach, Cal. 


>>> WHEN you paint porous siding—like 
redwood—with a wood sealer, try using 
a sponge instead of a brush. Hold the 
sponge with a rubber glove, or add a 
handle by screwing the sponge to a block 
of wood. Use a large cellulose sponge 
with small pores, and a bread pan or 
roller tray to hold the paint. The sponge 
is especially good for applying prime 
coats —John J. Barr, Ithaca, N. Y. 


Self-Watering Plants 
House plants will water themselves 
while you're on vacation if you leave 
them a bucket of water. Put the plants as 
close as possible to 
the bucket, and 
string heavy yarn 
from the bottom of 
the bucket to the bot- 
tom of the soil in- 
side each plant pot. 
—Hans F. Kutsch- 
bach, Hannover-West- 
feld, W. Germany. 


Short Cuts 


and Tips 


Driving Screws 
in a Tight Corner 

I rHouGHT the carpenter 
had a screw loose when I 
saw him back up to the wall 
with his screwdriver behind 
him. Actually, he just want- 
ed to use the screwdriver 
with his right hand in the 
tight corner. I tried it, and 
it really helps! You can put 
all your weight on the driv- 
er without strain.—Bernard 
Rimland, San Diego, Cal. 


Built-In Soldering-Iron Rest 
Hans your soldering iron on the edge 
of the bench instead of searching for a 
place to set it. Drive a nail into the han- 
dle, cut off the head, 
and file the project- 


‘BENT 
ing end to a sharp NAL 
point. Bent slightly S 


outward, the sharp 
nail will support the 
iron safely on the 
edge of the work- 
bench—G. E. Hen- 
drickson, Argyle, Wis. 


All you need is 
a tape recorder and 
a lively imagination 


How vein 
OU don’t have k 
to Make Ye nite rom 


another to create orig- 
eo inal “mi ” Tt can be star- 
Electroni Cc tling in its emotional and dra- 
matic impact. You've probably 
e heard this kind of electronic 
Music music as mood-building back- 
ground in TV and radio dra- 
mas. Usually it is manufac- 
tured by engineers through 
manipulation of more familiar 
sounds. 
Here a whole new realm 
of fun with your tape recorder. 
With a little technical know- 
how, a lively imagination, and 
some taste in arrangement, you 
can construct musical enter- 
tainment to suit any mood. 
Fragments of sounds derived 
from a wide variety of sources 
will be the raw materials. Once 
you begin experimenting, 
you'll be surprised how many 
ordinary sounds have a basic 
musical character, You can 
also allow some human sounds 
and conventional musical in- 
struments to enter—with ap- 
propriate modification. But 
whatever sources you choose, 
the final result is made unique- 
ly your own through carefully 
considered manipulation. 
Here are some techniqu 
@ Variation in tape speed 
and hence in pitch. 
© Reversing playbacks. 
© Use of endless-tape loops. 
© Artificial reverberation 
and echo effects. 


A COIN SPINNING on a sheet of 
glass can provide a wide variety of 
effects, depending on how you re- 
cord and modify the sound. It can 
be a quiet, rhythmic background 
und—or thunderous timpani. Us- 
an endless-tape loop of the 
recording, it can go on and on. 
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LIVE SOUND can be mixed with bits and pieces 
excerpted from records. A simple mixer you cai 

buy or make is needed to com the two 
nals before they reach the recorder input. For 


variety, try spinning the turntable by hand or 
running it at other than the correct speed. 


© Superposition of sound sequences. 

© Suppression or exaggeration of cer- 
tain frequencies by means of filters or 
tone controls. 

© Substitution of contact pickup in- 
stead of the usual recording microphone. 

Each effect is recorded separately us- 
ing only one track on the tape. Later 
you'll put these fragments together on 
one master tape. This step makes the 
difference between a hodgepodge of weird 
sounds and an imaginative composition. 

Variation in tape speed is the most 
obvious element in electronic music. Ex- 
periment by recording at one speed and 
playing back at another. Try any metal 
object that gives a ringing sound when 
struck, Record at high speed and play 
back at a slower one. The dramatic inten- 
sity of these slow vibrations will surprise 
you. You are not limited to the speeds on 
the machine. For short takes, suitable 
perhaps for a loop, you can pull the tape 
by hand. A mysterious effect can be made 
by pulling the tape in rhythmic surges 
while recording a continuous sound such 
as running water. 

Reverse playback. This is particularly 
effective for sounds made by striking or 
plucking. The result is a slow buildup 
of sound, a spectacular climax, and an 
abrupt cutoff. It is easy to do with a sin- 
gle-track recorder—simply snip out the 
section of recorded tape and splice it in 
again in reverse. It’s a bit of a problem 
with most dual-track machines. One way 


ourPur 
wack 
500,000 0HM, 


V_WATT 
FIXED RESISTORS 


HOMEMADE MIXER can be quickl 


put together 
from standard radio parts house 


in a tin box. 


ENDLESS-TAPE LOOP of a recorded sound frag- 
ment gives a persistent background rhythm, 


REVERSE tape direction 
by wrapping tape 
around capstan the 
wrong way. With most 
machines, you must pull 
tape to provide tension. 


ERASE HEAD can be cov- 
ered with a section of 
a plastic pill bottle to 
hold the tape far enough 
away to allow you to 
make double recording. 
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VARIABLE-SPEED turntable 
can give odd speeds. Fix 
take-up spool to turntable 
spindle. You may need to 
remove the pressure roller 
on the recorder. 


REVERBERATION can be added electronically if 
there's a separate playback head. Mix a portion 
of the output with the incoming signal. 


ECHO OR REVERBERATION effects can also be 


made by recording the sound from a loudspeak- 
er in a room with hard-surface walls, as above. 


MASTER TAPE is made using a second tape re- 
corder. Taped sound fragments are played on 
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is to use the scheme shown on the preced- 
ing page. This reverses the direction of 
the tape past the capstan, but you'll have 
to supply enough tension on the tape to 
keep it moving past the recording head. 
How to avoid erasure is described later. 

For that offbeat rhythm. A tape loop 
is another “must.” Try it this way. Re- 
cord the sound of a coin spinning on a 
hard surface. Cut out this section of tape 
and join the ends to form a loop. Play 
back the loop as you would an ordinary 
tape. The sheer persistence of this strange, 
offbeat rhythm as the coin slows and 
finally falls over, then starts all over 
again, has a special fascination. When 
you've tried it, you'll think of countless 
other possibilities with loops. 

Artificial reverberation or echo effects 
can be achieved directly on machines 
with separate record and playback heads. 
Simply feed a portion of the output from 
the playback head back into the input. If 
your machine doesn’t permit this, you 
can devise an echo room as at left. 

Mixers and filters. Recording only one 
sound at a time limits the scope of your 
experiments. Inexpensive mixers are avail- 
able, or you can make your own follow- 
ing the schematic diagram. These let you 
record from two sources on one tape. 

You will also want to add sounds to 
a tape that has already been recorded— 
perhaps to arrange for two electronic 
tunes to run along together. As you know, 
when you make a new recording ordinar- 
ily, the previous recording is automatical- 
ly erased, Some machines have a facility 
for avoiding this automatic process. If 
yours doesn't, you can still achieve the 
same results. Cover the face of the erase 
head to hold the tape far enough away 


. for the erase field to be ineffective. A 


piece of plastic (see sketch) works well. 
[Continued on page 238) 


MASTER TAPE 


one and recorded in proper order on other. New 
sounds can be added from mike or phono. 


Lighthouse 
Lamp 


is a lathe and modeling job 


Tus lighthouse lamp gives you a chance 
to put several different skills to work. The 
main column is a good example of spindle 
turning to a constant taper, while the disks are 
faceplate turnings. The rock-strewn base lets 
you try your hand at realistic modeling. 

The central column is made from a 3” turn- 
ing square and is given a straight taper from 
2%" to 114”. When turning the disks, finish 
the edges slowly and with sharp tools to mini- 
mize the grain distortion that so often occurs 
in faceplate turning. The choice of wood is 
important here—the harder the better. 

All parts should be carefully faced off 
square to be sure they will stack neatly to- 
gether. Each one is drilled with a 7/16” center 
hole for a length of 14” brass lamp pipe that 
runs up through the assembly. You can ac- 
curately locate the center holes if you mark 
them while the pieces are in the lathe. 

The lower disk is drilled or routed out to 
form a 14”-deep recess in the bottom. Run the 
lamp cord through a side hole drilled into the 
recess. 

Painting is a lot easier if you do it before 
the parts are assembled. The lamp shown is 
finished in alternating bands of white and 
medium-gray enamel. You'll save work by 
giving the parts a coat of shellac first to keep 
the enamel from soaking in too much. 

‘The base can be jigsawed from thin plywood 
or hardboard. Find some soft stones of con- 
trasting colors and textures, and hammer them 
into small fragments. A ring of these cemented 
around the base will simulate the lighthouse’s 
rocky foundation. Paint the outer area beyond 
the rocks in blue and white ripples to give the 
effect of water. The underside of the base can 
be padded with thin felt. 

String the parts on the pipe and screw a 
brass lamp socket on top and a retaining nut on 
the bottom. You're now ready to go shopping 
for a shade to top it off.—Herbert Y. Moon, 


HAROBOARD 


‘2 squares: 


DEAD TRUE, this uniform taper 
for the lighthouse tower takes 
a sharp eye and steady hand. 
Ends are faced off square be- 
fore spindle is moved from [87 
lathe, then excess is cut off, 


Bash a hole in the bottom? Spring a leak at sea? 


Here are simple tricks for— 


Bringing a 
Damaged Boat 
Safely Home 


By George Daniels 


SHINY new cruiser recently struck 
A ‘a submerged stump, coasted into 


deep water, and sank with a six- 
inch hole in her bottom. When her owner 
paid the whopping bill for raising the 
boat and restoring ruined equipment, the 
smallest item on it was for repair of the 
original six-inch hole. 

Marine repairmen report that more 
than 80 percent of the small boats 
damaged at sea could have been patched 
on the spot and brought safely to shore if 
their skippers had used a few basic tools 
and tricks for emergency repair. 

For a quick fix. You don’t need as 
much as you may think. The emergency 
kit shown below contains a few odd but 
simple items that will let you make an 
underwater hull patch. All of the items 
can be carried in a square foot of space. 

‘The first thing you need is at least one 
waterproof seat cushion. This serves as a 
plug to jam against a sudden break in the 
hull. A‘10’-by-14” piece of 4” plywood 


is used as a pressure plate either under 
or over the cushion. Short sticks, of 
which several lengths are included in the 
kit, are used to wedge the plywood patch 
in place by jamming them under seats. 

To patch a hole from the outside of 
the hull, there’s a canvas sling—simply 
an 18”-by-30” piece of canvas with a met- 
al eyelet at each corner. Tied to the eye- 
lets are ropes long enough to reach com- 
pletely around the boat. 

Optional extras. The cushion, ply- 
wood, canvas, and sticks are all you need 
to make a quick patch. To make it more 
durable, the kit should also contain a jar 
of nails for fastening the plywood to the 
hull, a hammer, and a small saw for 
trimming the plywood or sticks, or re- 
moving broken pieces of planking. 

You may think a stapling gun is 
queer seagoing gear, but it’s the handiest 
tool you can have for applying a canvas 
patch fast. There's also a tube of cement 
to insure a tight seal and a ball of string 
to keep the stapling gun and other tools 
on a safe leash. 


Basic anti-sink kit contains only these four parts 
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A quick fix like tying this canvas sling around a leaking hull may save a boat from sinking. 


Another handy extra is a sheet of 
heavy polyethylene film. It will do double 
duty as a waterproof seal for your patch 
and a protective wrapper for your kit. 

Seconds count, Breaks in hull plank- 


Extra supplies make repairs 
easier and more arable 


ing as large as 4” by 10” are common, so 
water comes in fast. What you do in the 
first few seconds may determine whether 
or not you stay afloat. 

The first impact of an underwater ob- 
struction may jar the boat so violently 
that you may not know immediately 
where the break is. To find it fast, re- 
member: If you were planing at’ the 
time, any damage is probably amidships 
or aft since the bow is out of water. In a 
displacement hull that cuts through the 
water, damage will probably be forward. 

If you're within a hundred yards of 
shore, it’s usually best to make a run for 
it. If you're out far, don’t panic into 
blasting open the throttle—the extra 
speed will simply ram in more water. 

There's one exception: If you're in a 
planing boat that’s hit when it’s not 
planing, you may be able to raise the 
damaged area clear of the water by get- 
ting the boat up to planing speed. 

If the break is fairly high in the bow 
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Four ways you can apply a patch 
on the inside of a boat 


PLYWOOD 
NAILED ON 


PLYWOOD PATCH can be jammed directly against 
hull if break is in a flat area. Use sticks wedged 
tight. Lay cushion on 
st wedging action. 


under seats to hold 
top of plywood to ad 


IF PLYWOOD WON’T LIE FLAT because of string- 
ers or broken planking, pad hole with a cushion 
or clothing, then press plywood on top. Poly- 
ethylene sheet will help seal the hole. 


\F HOLE IS IN THE BOW, hull may be too curved 
or narrow to permit use of plywood patch. In 
this case, wedge a cushion or wad of clothing 
into the hole with a stick or bottle: 


or side, you can sometimes raise it out 
of the water by shifting your weight to 
the opposite side or end of the boat. 
Don’t try tipping the boat, however, if a 
lot of water has already come in. The 
sudden shift of hundreds of pounds of 
water could easily swamp a boat, 

Plug the hole. The small piece of ply- 
wood in the emergency kit will give you 
something to jam against broken plank- 
ing. The sketches show several ways you 
can use it, depending on where the break 
is. If the boat has closely spaced ribs or 
stringers, cut narrow strips of plywood to 
fit between them. 

You don’t have to stop a leak com- 
pletely. If you can slow it to a gallon or 
two a minute, you can keep afloat by 
bailing. A small Navy-type bilge pump 
will remove four to five gallons a minute, 
a two-quart can almost as much. 

An important tip: Keep floor slats 
loose so you can remove them quickly to 
get at breaks in the bottom. 

Patching for mileage. Once you see 
you can make it safely to shore, don’t 
tamper with your repair. If you have a 
long run ahead, however, it may pay to 
improve the patch, 

With a helper aboard, you can swim 
alongside the boat and smear on a 2” 
border of cement around the hole, Use a 
rubber-base adhesive like Miracle’s—it 
sticks even under water. 

Then haul your canvas sling over the 
cement around the hole. In a small boat, 
you can often do this from inside. If not, 
have a passenger hold one end or tie it to 
the boat while you slip the other end un- 
der the hull from outside. 

It’s best to staple the canvas to the 
hull around the hole and across the lead- 
ing edge of the sling to keep it in place. 
The sling will hold fairly well, however, 
if you just pull it tight and tie it around 
the boat. It will even do a pretty good 
job without the cement. 


\ 48 oR PaDoLe 


Me 


a 


WHEN YOU CAN'T WEDGE BRACES under a seat 
or deck, try this trick. Stretch an oar or paddle 
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between seats to 


wide backing and wedge 
a'stick under it to hol * 


|d the patch in place. 


“WALKING” 
SUSPENSION 


One of the most intriguing 
—and rewarding—fea- 
tures of Chevrolet’s revo- 
lutionary Corvair is its 
superbly smooth, supple 
ride, The reason for it lies 
in a suspension system 
unique among U.S.-built 
compact cars;independent 
suspension at all four 
wheels. 

Here’s how it works: 
each wheel on a Corvair 
rests on its own deep coil 
spring, which absorbs road 
shocks independently of 
the other wheels. Say, for 
example, that you're cruis- 


ing along a choppy dirt J 


road and your left rear 
tire suddenly sinks into a 
rut. In any other U.S. 
compact car, the right rear 
wheel would react as vio- 
lently as the left to that 
jolt—which is only 
natural, since both rear 


wheels are locked together § 


on a single axle. But in a 
Corvair, the wheels are 
divorced from each other, 
so you virtually “walk” 
over the ruts. 

This “walking” suspen- 
sion helps keep your 
Corvair glued firmly on 
the pavement for extra 
traction and control on 
slippery roads. What’s 
more, those resilient coil 
springs won’t squeak, 


which meansa quieter ride. 
And Corvair’s independ- 
ent suspension cushions 
the car’s overall weight 
for a soft, comfortable 
way of going. 

This 4-wheel independ- 
ent suspension is, of 
course, a tremendously 
important advance in the 
design of compact cars. 
A five-minute turn at the 
wheel will show you just 
how important. The man 
to see is your Chevrolet 
dealer—and there’s no 
better time than now. ... 
Chevrolet Division of 
General Motors, Detroit 
2, Michigan. 
Technically speaking, 
Corvair is probably the 
most fascinating car to 
come down the U.S. pike in 
the past 49 years. Here are 
some of the engineering 
advances you'll find: an air- 
cooled ‘‘pancake"’ six 
engine, mounted in the rear 
++. unit construction ...an 
amazing unit combining 
engine and transmission in 
one compact package. 


corvair 


BY CHEVROLET 


New Ideas in Photography 


Drama for 8mm Movies! 
New Kodak Movie Camera 
Zooms Scenes In or Away 


Now you can give your home movies the same dramatic zoom 
effects you sec in theater movies or on your TV screen. Catch your 
subject in motion—then zoom in for a close-up without interrupt 
ing the action or changing your position! 

‘The remarkable new Kodak Zoom 8 Camera (Automatic f] 1.9) 
features a variable focal length lens. As you slide the lens barrel 
forward or back, it seems to “shrink” or “stretch” the distance to 
your subje 

In shooting sports scenes, for example, you can get an over-all 
view of the action, then zoom in on one player, When you project 
the scene, the player comes closer and closer, growing bigger on 
your screen, 

You can also use the Zoom 8 lens to get the same wide-angle, 
regular, or telephoto effects that used to require a 3-lens turret 
camera. Each field is outlined in the telescopic viewfinder. 

Another great feature: built-in 
electric eye adjusts the fast f/ 1.9 4 
lens automatically for correct ex- 
posure, And the viewfinder eye~ 
piece adjusts for your own eye. 

Enjoy a new kind of action- 
packed movies with the Kodak 
Zoom 8, An unusual value at 
only $139.50, or as little as $14 
down. Many dealers will take 
your old camera in trade. 


Kodak Zoom 8 Camera brings 
faraway subjects up close 
without stopping the action. 


Im Now Investigates Film, 
World's Most Sensitive “Amplifier” 


Scientists are now using photography itsel{—and 
the electron microscope—to learn more about the 
inner behavior of photographic film. 

‘They have found that when photons, the “energy 
bullets” of light, strike the silver halides in film, 
electrons are liberated. These electrons, in turn, 
trigger a development reaction a billion times as 


Enormously magnified crystal of silver bromide _—_‘STeat as the photons’ original power! 

(eft) in 10,000-volt-per-centimeter field. It is just Such advanced research into the physics of film 
starting to develop; note tiny metallic silver specks emulsions gives Kodak new knowledge to create 
along bottom. At right, fully developed silver net- _faster, finer grained films for amateur and profes- 


work. Photos are of electron-microscope images. sional use. 
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from Kodak 


Screen Arrow Adds Showmanship 
to Automatic Slide Shows 


Now when you show slides to guests you can point 
out details on your screen without leaving your 
chair for even a moment. 

Lift a finger-tip control on your automatic 
Kodak Cavalcade Projector—and a shadow 
arrow appears on the screen, Up, down, right, 
left—the arrow moves as you choose, to point out 
details you want to discus 

And all the time, your Cavalcade is changing 
slides automatically at the pace you chose—as 
many as 40 slides in sequence, Instant change 
between slides, too—no long drag or dark screen! 

Controls let you hold, repeat, or skip any slide 
—or lift out any slide with a finger-tip ejector. 
And each slide is held in its own steel protector, 
for smooth showing, no jamming. 

Take some slides along when you ask your 
dealer to demonstrate this wonderful projector. 
With //3.5 lens, only $124.50, or $12.50 down. 


Arrow points out details as you talk about them. 


Ingenious Film Loading System 
Does Away With Take-up Spool 


Here’s the quickest, simplest 35mm film loading 
-ver devised. No threading or hooking on a take- 
up spool, There isn’t any spool. 

With the Kodak Signet 80 Camera, you just 
drop the film in, start the tip into a slot, and close 
the camera back. As you advance the film, it 
feeds smoothly into an expansion chamber. 

Such ease of operation is typical of the Signet 80. 
Exposure control is easy—the built-in light meter 


ends guesswork. Focusing is easy, rangefinder Loading so easy you can do it blindfolded! 
couples to all lenses, Film advance is easy—two e 
thumb-flicks! ro 

This is truly the camera with the skill built in. Price ar ist, 
Sce for yourself. With 50mm f/2.8 lens, only Tax eaten 


$129.50, or as little as $13 down. 


subject to change 
without notice. 


35mm wide-angle lens for Signet 80, 
$57.50; 90mm telephoto lens, $69.50; 
multi-frame finder, $17.50. Other aids 
available for ultra close-ups, sports, even 
photomicrography. 


id) 
EASTMAN KODAK COMPANY, Rochester 4, N.Y. oo vacate 
SHE RODAI'S “THE ED SULLIVAN SHOW" AND “GZZIE AND HARRIET 
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Light plane record holder uses Champions! Max Conrad Outboard record holder uses Champions? Hugh E 
set anew endurance record for single-engine, lightplanes hol: world’s outboard motor record with. 
last June . . . 7,668 miles non-stop! His Lycoming- 107.8 miles per hour. His stock Mercury out 
powered Piper Comanche was sparked by Champions. powered by Champion spark plugs 
ce 


! Mickey Indianapolis record holder uses Champions! Rodger 


Land_specd_record_holder_uses_Champioi 
Thomipso wAmericanspeedrecordof363m.p.h. Ward set a new record at Indianapolis last year at 
at Bonne it Flats last October. His ear's four 185.8 miles per hour. Rodger, like 9 out of 10 race car 
Pontiac engines were all sparked by Champions winners, uses Champion spark plugs! 


Why do the record breakers, in field after field, use Champion 
e spark plugs? 
Because they know they can depend on Champions to wring 
every bit of performance out of every drop of gas. Your car 
will perform better, too (and save money on gasoline) with 
new Champions. Put in a set every 10,000 miles! 


Worn spark plugs waste lots of gas— 
so check your plugs every 5,000 miles! 


iy 


——— 


After 
100,000 
miles of 
driving, 
Iknow... 


My Car Won’t 
Rust or Rattle 


Ordinary roofing paint inside this 10-year-old veteran 
keeps it rust-free and riding as quietly as on a cloud 


By Richard H. Boster 


VER step into an acoustically lined 
telephone booth and feel the silence 
surround you? That’s how my car 

feels since I coated interior metal with 
$5 worth of thick asbestos roofing paint. 

This luxurious, silent ride came as a 
side benefit when I decided to completely 
rustproof the body of my six-month-old 
car back in 1950. Since then, I've driven 
the car 100,000 miles through snow, ice, 
road salt, and slush, and parked it out 
of doors when not in use, Today, the 
body metal shows no trace of rust and 
the car feels as tight as ever. 

To protect and silence your car as I 
did mine, the most important thing is to 
cover every inch of interior metal below 
the level of the windows. This means re- 
moving all interior trim, upholstered pan- 
els, seats, and floor mats. But don’t rip 
the entire car apart at one time. You 
can do a little at a time. Start with the 
doors. When they're done, pull out the 


seats and floor mats, and coat the floor. 

Vacuum or brush out dust from all 
areas and wire-brush any rust spots that 
may have already started, Apply a heavy 
coat of the roofing paint wherever you 
can reach with a paintbrush. Inaccessible 
spots can be coated by thinning the paint 
with mineral spirits and spraying it gen- 
erously, using a vacuum-cleaner spray at- 
tachment or insect sprayer. 

Additional sound insulation can be 
added by laying pieces of felt rug padding 
over the wet coating. Trim the padding 
about 2” from each side of the car so the 
original floor mats will lie flat. Don’t 
place padding in door bottoms, and make 
sure the paint doesn’t clog the drain 
openings. Clear them with an icepick 
before you put back the panels. 

Remove the mat and side panels from 
the trunk and coat the entire compart- 
ment as well as the inside of the deck lid. 
Then go forward and coat the fenders, 
firewall, and splash shields inside the en- 
gine compartment. 
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How to remove interior trim to coat the doors 


the frame arot 
top of window openi 


REMOVE DOOR HANDLES by pen i the panel 
and escutcheon plate inward and pushing 
the retaining pin or hairpin-shaped spring 


INSERT PUTTY KNIFE between panel and door, 
and pry panel away. Work knife as close to 
spring clips as possible to avoid cracking panel. 
Use the same procedure on cowl panels. 
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TAKE OFF ARMREST by removing two long ma- 
chine screws which are usually « 


LOOK FOR SCREWS in anels (often at corners), 
remove them, and pull panel gently away from 
door at top edge. Panel should not be forced. 


GET INTO ALL THE CORNERS, leaving no bare 
spots where rust can start and work beneath 
the coating. If brush won't reach, thin the paint 
and spray it in with a vacuum-cleaner spraye 


Noisy hubcaps can be silenced by coat- 
ing the entire inner surface with body un- 
dercoating. Brush the material out to the 
edge of the cap and over the clips that 
hold it in place. This insulates the cap 
at all places that touch the wheel. 


BLANKET PADDING. 


ATTACH HOOKS 
10 THUNK 


Like a big rubber band, a rubber tire- 
chain tightener can be used to keep an 
open trunk lid from flying up and down 
when hauling large objects. Clip several 
of the hooks to the underside of the lid 
and to the bottom edge of the bumper. 


BLACK ARROWS INDICATE SOME OF MANY 
PLACES WHERE MICROPHONE MAY BE STRAPPED 
(ON IN SEARCH FOR NOISES 


HEADPHONES CARBON 


MICROPHONE 


Hard-to-locate noises that occur only 
when a car is in motion can be pinpoint- 
ed with this inexpensive microphone out- 
fit. Wire a carbon microphone—the type 
found in surplus telephone equipment— 
to a 2214-volt battery and a set of low- 


impedance headphones. Strap the mike 
in different positions in the suspected 
area and listen while you drive. When 
the noise comes in loud and clear, you've 
found its source. The mike will locate 
rattles, noisy gears, and clicking valves. 
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More Hints from 
the Model Garage 


made from a 114”-wide strip of steel with 
a tab bent at each end, Place the rings in 
their grooves, wrap the strip around 
them, and compress them by squeezing 
the tabs together with cam-locking pliers. 


Lacking a rubber mallet to drive a wheel 
cover or hubcap into position, you can 
still save your hand from a_ bruising. 
Use the rubber heel of your shoe. Light 
blows with the shoe will seat a wheel cov- 
er in seconds without damaging it. 
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EMPTYING OM 
DRAINED FROM 
ENGINE 


You can drain old oil into a 10-quart can 
and carry it away without spilling. Cut 
an opening in the can near the top and 
lay it on its side. When the can is held 
upright, the five quarts or less of old oil 
won't come up to the opening. 


i ke 
When repairing or adjusting a horn, 
you can avoid irritating the neighbors 
and spare your own ear drums by stuffing 
cotton waste into the horn openings. The 
waste will mute or quiet the horns with- 
out affecting their tone and pitch. 


ADVANCED COURSES IN CARBURETION 


PUT AN ARMY OF ROCHESTER-GM 
CARBURETOR SPECIALISTS AT YOUR SERVICE! 


When a young man graduates from a 
General Motors Training Center or a 
Rochester-GM Carburetor Field School 
where he has specialized in carburetion, 
he’s a man who is expert in helping you 
get new-car performance regardless of the 


Talk toverwithaman who knows, 
@ Rochester-GM Carburetor spe: 
alist. You'll be glad you did. 


ROCHESTER 


age of your car. These men learn the 
time-tested methods of carburetor clean- 
ing, adjusting and servicing that make the 
big difference in performance. Look up 
one of these experts for the right service. 
By the way, if service is your business, 
and you'd like to learn the professional 
to service the world’s number one 
original equipment carburetor, write: 
Rochester Products Division of General 
Motors, Rochester, New York. 


America's 
number one 


original equipment 


carburetors 


BURETORS 


Gus Plays 
with Fire 


By Martin Bunn 
sey X 7 HERE is that thread-stripping, nut-rounding car 


wrecker you call your boss?” bellowed someone 
just inside the Model Garage door. 

Stan jumped. “Who the—oh, it’s you, Chief Maloney.” 

Gus appeared from around a car, wiping his hands. “Sure 
enough, it’s the loud-mouthed smoke eater. You still on the 
job, or is it safe to cut down on my fire insurance? How 
are you, Mal?” 

“Fine, till I think what you'll charge the town for a small 
job I need done on my car,” said the Chief. 

“We'll take it out of your salary. Don’t know when you've 
last earned it by going to a fire. What job?” 

“Tune-up. New points. Gap the plugs. And I want it 
done now.” 

Gus's grin faded, “I'd say yes, Mal, but Stan has to finish 
Joe Stanton’s car for an important trip, and I’ve promised 
to reline the brakes for Mrs. Munsey while she takes her boy 
to the doctor this morning.” 

Maloney frowned. “Can't you put her off? That's no 
emergency job.” 

“Nor is yours,” said Gus. “That slab-wheeled red crate 
of yours will haul you any place you need to go today. 
Bring it in tomorrow, huh?” 

“Okay, tomorrow.” But Maloney’s good humor was gone. 

“For Mrs. Munsey,” said Gus seriously, “it is an emer- 
gency. She drove 20 miles with a sick youngster, and has 
nobody to leave him with if she has to come another day.” 

“Okay, okay. Do my car tomorrow,” agreed Maloney. 

As the fire chief left, Stan peered up from the crawler he 
lay on. “You and the Chief sure shoot the breeze. Before I 
saw who it was, when he called you a left-handed mechanic—” 

“Go on,” urged Gus. 

“I thought the guy meant it!” finished Stan, and rolled 
under the car to dodge a wad of waste Gus threw at him. 

After sending Mrs. Munsey on her way with better brakes, 
Gus was phoning a parts order when a banshee whistle pene- 
trated the office. He finished the call and walked out. 

“There goes the whistle for the volunteer reserves,” he 
remarked to Stan. “Mal must have a big one.” 

A car siren screamed a block away. “That's the third 
one,” Stan said. “Two went by while you were inside.” 

“Then Mal is already there. Kidding aside, he’s right on 
the ball.” 

“Maybe he'll call you out,” suggested Stan, grinning. 

It was then that the phone rang. 
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almost jarring 
the precious 

piece from his 
grasp. “Told 
you to get out!” 
Maloney shouted. 


1 


WI 


With its front end against a brick wall 
and the yard office just behind it, 
the tank truck couldn't be towed out. 


THe very air seemed ablaze over 
Conwal’s Lumber Yard when Gus 
braked to a quick stop just inside the 
gate. Under a pall of resinous smoke, 
stacked lumber burned all along the back 
fence. Maloney was beside Gus immedi- 
ately. 

“It’s a bad one, Gus. I need you.” 
He pointed through the smoke haze to 
a huge wheeled bulk. “Jensen’s gas 
truck, jammed in where we can’t tow it, 
and the engine's dead.” 

The tank truck, its front against a 
brick wall, stood wedged between enor- 
mous piles of lumber. Directly behind 
it was the yard office, blocking any hope 
of towing it backward or from the front 
end of the driveway. The only point 
from which towing could have been done 
was inside the blazing yard itself. 

“That's where the underground tank 
” Maloney explained. “Jensen backed 
in, delivered gas, and started to drive 
out. Just then his engine conked out, so 
he coasted into that slot to leave the 
driveway clear.” 

The Chief grimaced. “That truck is al- 
most full of gas. The fire won't give us 
time to move the lumber, and we can’t 
tow the truck out. If it goes up, it could 
take the whole block along.” 
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Gus nodded. Across the street and be- 
hind the yard were many modest homes. 

“Didn't know till now,” Maloney 
added, “that Jensen left the ignition on. 
Now the battery's too gone to turn it 
over. Got an extra?” 

“It’s on charge,” snapped Gus. “Got 
any booster cables? Mine aren’t long 
enough to get in there. 

“Couple in the pumper,” said Ma- 
loney, and went off. But hope sank when 
Gus saw the Chief's cables. Even with 
Gus’s added, they’d be far too short to 
connect the truck's battery with the one 
in the wrecker. 

Gus tried to recapture what he knew 
of the electrical system of this make of 
truck. Was the negative side grounded, 
as in his wrecker? An even chance . . . 

“Mal, grab this file and clean a spot 
my bumper can contact. Get a man to 
run the wrecker against it and keep the 
engine at fast idle. Give me a man in the 
gas truck, too.” 

Maloney took the file and started 
roaring orders. Gus clamped the four 
booster cables end to end, clipped one to 
the wrecker’s ungrounded battery termi- 
nal. Holding the other end, he sidled in 
between the lumber stack and the gas 
truck. 

‘The truck hood was up, but the cor- 
roded battery terminals gave no clue as 
to which was positive, which negative. 
Looking back, Gus saw a fireman drive 
the wrecker up to nudge the rear of the 
truck. When it was in firm contact, Gus 
brushed the cable end against the un- 
grounded terminal of the truck battery. 
Only a modest spark flew. 

“Polarity’s okay,” he muttered, and 
nodded to Maloney in the truck cab. As 
Gus clamped on the booster cable firmly, 
the starter churned over. 


‘HERE was not even a cough from 
the engine. Yanking a plug cable off, 
Gus held it near the block. No spark 
jumped. He did the same with the high- 
tension-coil wire. It too was dead, and he 
signaled the Chief to stop cranking. 

‘As the noise of the starter died, a fire- 
man shouted above the snap and roar of 
wind-fed flames. “Wind’s shifting, Chief. 
Other end of these piles is already afire.” 

Maloney crawled across the cab. “Gus! 
What're chances of moving it?” 

“Know in a minute. Leave the switch 

CONTINUED 


Comparison Proves 


iS Special Duty Advantages 
‘The usvol extended tip spork plug (left) has o 
long ground ode that can burn or wear 


‘away under severe operating conditions. 


B= The new AC Fire-Ring Extended Shell Spork 
Plug has the short, sturdy ground electrode 
design that reduces vibration, burning ond 
breaking off, ossures superior performance. 


Every AC 
iusive Hot Tip that 
to stay clean longer. 


They must be 
the best! 


AC FIRE-RING SPARK,PLUGS 


‘AC SPARK PLUG $B THE ELECTRONICS DIVISION OF GENERAL MOTORS. 


.extends Spark Plug “PRIME OF LIFE” 


Here's the newest of the new for car 
‘owners requiring extended tip spark 
plugs —an extended tip spark plug 
with an extended shell. 


This revolutionary new shell design 
offers all the advantages of the ex- 
tended tip design, plus greater effi- 
ciency during the spark plug’s peak 
power period —or “Prime of Life.” 
It permits a shorter ground electrode 
that reduces power-robbing misfire 
and electrode wear. It fully protects 
the insulator tip to shield it during 
starts and prevent “drowning,” after 
false starts. 

You get faster, surer starts and 
cleaner burning full power perform- 
ance throughout the entire life of the 
spark plug. 

If your car calls for extended ti 
spark plugs, ask for this newest devel- 
opment —new AC Fire-Rings with 
extended shell. 


AC PRESENTS THE ART CARNEY SHOW, 
NECLTV, April 8 
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on.” Snapping the clips off the distribu- 
tor, Gus lifted the cap and rotor. With 
the coil cable again held near the block, 
he snapped the breaker arm off the point. 
A lively spark jumped between cable and 
block. 

“Switch off!” shouted Gus, and choked 
as smoke engulfed him and the engine. 
When it cleared, he spotted a chip of 
fiber lying in the distributor. He knew 
what it was at once—a piece broken off 
the rubbing block that bore on the cam. 
Without it, the cam couldn’t open the 
points. A rare happening, but here it was 
deadly. 

Eyes stinging, Gus loosened the nut, 
pulled the breaker arm off its post. He 
felt Maloney at his elbow. 

“Got another?” asked the Chief. 


“Not here—maybe not even in the 
shop. It’s an old truck.” Useless to try 
to substitute an arm from the wrecker or 
any modern car, Gus knew. 

“Fire’s blowing this way. I’ve ordered 
the houses evacuated. Get out!” Ma- 
loney disappeared in a swirl of smoke. 
Coughing, Gus took a pencil stub from 
his pocket, thumbed open his penknife, 
and sawed a quarter-inch length off the 
wooden hexagon. But a fit of coughing 
sent the blade askew. The fragment flew 


off. 

He laid the pencil on the truck fender, 
sawed off another bit. Half of it splint- 
ered away. Prying the lead out of the 
other half, he set it into the channel of 
the tiny contact arm. 

It fell out. Savagely Gus sawed off a 
slightly longer bit. Almost unable to see, 
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he wedged it into the channel of the arm, 
its groove over the stub of broken fiber. 

A hand seized him roughly, almost 
jarring the precious piece from his grasp. 
“Told you to get out!” Mal shouted. 
“Pile is blazing at the tail end of the 
tank now.” 

Gus coughed. “Spray the tank. A 
minute—I may get it to work.” 

He set the arm on its post. The pencil- 
wood block stood clear of the cam. Eyes 
streaming, Gus estimated the cam lift, 
backed the stationary point off a bit, 
slipped on the rotor and cap. He heard 
Maloney shout an order, and the wreck- 
er’s engine roar increased. Coughing un- 
controllably, Gus signaled Maloney in the 
truck cab. The starter ground. The en- 
gine fired at once. 

Unclamping the booster 
cable, Gus snaked back out of 
the narrow aisle. Maloney 
backed the truck out almost 
before he was clear. Its tail 
clipped a pile of blazing two- 
by-fours, scattering them like 
burning matches. Three hoses 
arched in to wet the sparks. 

Yanking free the booster 
cables, Gus let them fall and 
jumped into the wrecker. 
With split-second timing, the 
fireman at the wheel backed 
out in advance of the oncom- 
ing gas truck. In its cab, 
squinting through the smoke, 
Chief Maloney grinned like a 
triumphant demon. 


WHEN .a bright red coupe pulled into 
the shop next day, Gus shook his 
head in mock disgust. 

“Send him away, Stan. It'll spoil my 
lunch to work on that gaudy crate.” 

“Yeah? Don’t know what's got into 
me—trusting town property to a half- 
brained mechanic who forgets his booster 
battery,” retorted Maloney. 

Stan’ looked at Gus. “I thought the 
newspaper called you both heroes.” 

“Cheap publicity!” snapped the Chief. 
“Now, about that tune-up.” 

Gus looked thoughtful. “Afraid not 
today. Got to get Mrs. Smith’s car done 
so she can go to a bridge tournament—” 
He broke into a grin, “Only kidding, Mal 
—after yesterday, I guess you rate top 
priority at the Model Garage.” 


Weight-saving, welded contraction helps the Falcon go up to 30 miles on a gallon of gas. 
Why does the Falcon have a welded single-unit 
body and bolted-on front fenders ? 


Welded, gle-unit construction gives 
more usable space, great strength, an un- 
usually quiet ride. That means the Falcon 
can be compact outside and yet carry six 
big people in comfort. And this lightweight 
method is one big reason why the Falcon 
goes up to 30 miles a gallon. 

Bolted-on front fenders cost less to re- 
place. In fact, just about half what welded- 
on fenders cost. They speed repair jobs, 
too, to save you time and money! That 
makes them right for an economy car. 

It's the same with Falcon’s single car- 
buretor that costs half what a dual system 
costs to replace. And it’s much easier to 
adjust since it does not require synchro- 
nizing with a twin. 


But a true economy car must have fine- 
car quality to keep resale value high. And 
that’s where the Falcon shines brightest! 

Try these simple quality tests. Push your 
hand against the Falcon’s “ceiling.” You'll 
find a deep layer of sound-conditioning 
material. Feel the texture of that beautiful 
upholstery. Inspect the workmanship of 
each bright metal detail. That’s quality 
you can see and feel. 

Economy where it pays... quality where 
it counts! That's the Falcon...easiest car 
in the world to own. 
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Short Cuts 


and Tips 


Controlling Moles 
with Mower Exhaust 


A sHort hose on the ex- 
haust pipe of a power 
mower puts a quick finish 
to mole damage. Hold the 
other end of the hose in the 
mole burrow while the en- 
gine is running.—0. 
erson, St. Johnsville, N. 
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Plastic Shop Apron Cut from By-the-Yard Film 


Buy 15 cents’ worth of four-mil poly- 
ethylene plastic, and you have the mak- 
ings of an apron to protect your clothing 
while working in shop or darkroom. Use 
an old apron as a pattern for cutting the 
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plastic. So that neck and waist tapes 
don’t rip out, attach them through leather 
disk eyelets, as shown. Run the cords 
through, and hold them with knots tied 
inside.—Walter E. Burton, Akron, Ohio. 


Box for Holding Bait Worms 


A FISHERMAN can easily convert a flip- 
top cigarette box into a worm carrier. 
Punch it full of pinholes, line it with 
wax paper, and half fill it with moist 
florist’s moss or the organic material in 
which worms come packed. With the lid 
held down by a rubber band, the box fits 
into a shirt pocket. When you need 
worms, shake them out into the open top. 
. S. Head, El Cajon, Cal. 


>>>For a cool effect from your fireplace 
in the summer time, give it a coat of 
whitewash and substitute greenery for the 
andirons and logs. Come fall, the white- 
wash can be scrubbed off with hot soap 
or detergent suds and a stiff brush. 


AI HOR Hh 
: VSO" from ME¢ 


. Choice of 
.115 designs 


Sy oa e WE PAY THE FREIGHT 


Read how you can save up to °5,000 


Thousands of Aladdin 
Readi-Cut Homes, built 

50 years ago, are sound 

and livable today. Finest 
Quality Materials plus 
Sturdy Construction have made 
Aladdin the World’s Largest 
Readi-Cut manufacturer with 
homes in 49 states and 38 for- 
eign countries. YOU SAVE 3 
WAYS: 1. Through Aladdin's 
Tremendous Buying Power and 
Advanced Manufacturing Meth- 
ods, 2, Waste is Eliminated — 
you don’t pay for short ends and 
unusable materials, 3. You can 
Save 30% on Labor by doing all 
or part of the work yourself. 
(More than half our customers ! 
build their own Aladdin | 
Homes!) All materials are pre- | 
cision cut at the mill—ready to | 
use, Easy-to-read blueprints and | 
special instruction book simplify | 
every step, Latest 5 to 8 room 
! 

! 

! 

i 

i 

1 

1 

! 


Mail to THE ALADDIN COMPANY, Bay City, Michigan 60-42 
(enclose 25¢ for your 72-page 
BOOK OF HOMES 


designs — Ranch, Cape Cod, | stReer. 
Split Level. Beautiful 1960 72- 
page “Book of Homes” in color | ory 


tells how you can save, Send for 


it today, 
‘ee * sre ee 8 
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RUSTMASTER PRIMER 


PROOF OF BETTER ADHESION ~ Rusted metal sheets 
were coated with primers and finish coats and exposed to 
weatherometer at 95 degrees and 95 per cent humidity for 
300 hours, They were then subjected to severe bending. 
Ordinary Primer cracked and broke away from surface. 
RUSTMASTER showed little sign of stress, revealing far 
Breater flexibility and adhesion. 


RUSTMASTER 
PRIMER 


ORDINARY 
PRIMER 


PROOF OF BETTER ENDURANCE — In sait spray test, 

metal panels were coated with primers and finish coats and 

Scratched through to bare metal, Panels were then subjected 

to continuous salt spray for 500 hours. Ordinary Primer had 

severe blistering and under-film corrosion. RUSTMASTER 

restricted corrosion to scratched area, proving higher 
n-resistant qualities. 


PACEMAKER IN PAINTS 
The Glidden Company * Cleveland 14, Ohio 


Rustmasten also sold by dealers for CLIMATIC 
HEATH & MILLIGAN » ROYAL » MOUND CITY 


New paint penetrates deep down 
into metal pores, forces out 
corrosive moisture and air 


RUSTMASTER, the paint developed to 
combat the $6 million annual corrosion 
losses of industry, can now beautify and 
lengthen the life of metal surfaces in and 
around your home. 


RUSTMASTER can be brushed right over 
rusted surfaces—penetrates deep down into 
metal pores, driving out corrosive mois- 
ture and air. 


Secret to the remarkable protective ac- 
tion is a special surface wetting additive.* 
Operating on a principle similar to modern 
detergents, RUSTMASTER forces right 
through rust layers to the metal beneath. 


RUSTMASTER PRIMER is easy to apply 
by brush or with the convenient spray. can. 
It dries overnight ready for finish coat. 


Insist on the finest in metal protection. 
Ask your paint dealer for RUSTMASTER, 
the paint proved in industry, Primer and 
nine attractive finish coats are available 
plus RustMASTER GALVANIZED PRIMER 
for aluminum and galvanized metal. 


*Patent Pend. 


U. S. Begins Search for Beings in Other Worlds 


[Continued from page 69) 


NRAO’s 85-foot dish, one of the country’s 
largest steerable radio telescopes. Near- 
by, a 140-footer is under construction, 
to be finished next year. Later, a 400- 
foot telescope of a new design will be 
added. And still later there may be a 
2,000-foot monster. 

A telescope’s range goes up with its 
diameter. The 85-foot instrument now at 
work, Dr. Drake told me, should pick 
up messages from about 50 million mil- 
lion miles away, if they’re being trans- 
mitted from equipment like the most 
powerful U. S. radars. 

The 140-footer that’s on the way will 
stretch that to 85 million million miles, 
the Sugar Grove telescope to 360 million 
million miles. It’s impossible to compre- 
hend such distances—although they are 
short by astronomers’ standards. 

The black boxes that sort out the 
wispy signals collected by the dish are 
far beyond a radio ham’s most extrav- 
agant dreams. 

‘The ultra-sensitive first-stage amplifier 
hangs in the air at the focus of the an- 
tenna reflector. It is the newly invented 
reactance amplifier. This will be replaced 
by the still more sensitive maser, which 
must be bathed in liquid helium (452 
degrees below zero). To work with liquid 
helium in a bottle that is swinging around 
100 feet off the ground will be no mean 
trick. 

‘The rest of the amplifier fills racks in 
a building at the base of the antenna. 
Only in the newest secret military radars, 
costing many millions of dollars, do you 
find anything fancier. When the maser 
is installed, the telescope will be a mil- 
lion, million, million times more sensi- 
tive than your TV set. 

Where to look. 1 asked Dr. Otto 
Struve, the famed Russian-born astrono- 
mer who is director of the Observatory, 
which nearby stars are likely homes for 
Intelligent Beings. 

Dr. Struve figures that the odds come 
out this way: 

Nearly half of all stars have to be 
washed out because they are twins or 
triplets; any planets around them would 
have irregular orbits swinging to ex- 
tremes of heat and cold. Almost all the 
remaining stars probably have planets. 
And about a tenth of these stars are like 


our sun: not too hot, not too cold, not 
likely to explode into supernovas, not 
likely to cool off rapidly. 

Six of these promising stars lie within 
90 mn million miles from us. Within 
600 million million miles are about 500 
likely stars. 

To start, Dr. Drake is aiming his tele- 
scope at two faint southern stars over 
60 million million miles away, Tau Ceti 
and Epsilon Eridani. You can’t see them 
at this time of year because they come 
above the U. S. horizon only in the after- 
noon. A radio telescope, however, can 

‘see” stars in the daytime. 

I asked Dr. Drake, “What will you do 
when—or if—you do get a real message?” 

He replied: “First we'll just study it. 
We should be able to learn a lot from it 
about how advanced their technology is. 

“Then we'll send a message back with 
all the power we can muster. We'll prob- 
ably send back exactly the same message 
we receive—to tell Them how clearly 
They're getting through. I suppose the 
next thing we'd do would be to transmit 
a television pattern in their direction.” 

But how do we know that these far-off 
neighbors—if They actually exist—will 
be friendly? Maybe They seek out other 
civilizations only for destruction, to pre- 
vent competition. 

Dr. Drake shrugged that off. “If They 
are advanced enough to destroy us, then 
They're advanced enough to detect our 
present radio and radar. They'll know 
we're here whether we send Them a reply 
or . 

And finally I asked: “Do you really 
think we'll find something?” 

“I am quite sure,” he said, “that even- 
tually a signal will be received.” 

So what? When the message does come, 
it will be from a planet perhaps 50 light 
years away. It'll be a message that took 
50 years to reach us. It'll take 50 years 
for our reply to reach Them. It will be a 
century from now before They can an- 
swer that. 

So what difference does it make if a 
Ph.D. down in West Virginia hears beeps 
coming out of the sky? 

Probably none, of any practical impor- 
tance. It’ll just be one of the most excit- 
ing things that ever happened in the his- 
tory of the human race. 
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Driving Chrysler's Stick-: sais 300F 


{Continued from page 7 


on winding, blacktop back roads estab- 
lished that the 300F has the stability to 
go with its performance. 

It’s big, and you don’t throw it around 
corners like a little sports roadster, but 
it’s sure-footed. The fat 9.00-by-14 nylon 
racing tires grip the road like a bulldog 
holding a bone, and there’s no squeal of 
protest when you round a bend. 

The chassis. The 300F has the familiar 
Chrysler suspension: torsion bars up 
front and wide-based leaf springs at back. 
The springs have a higher rate—they’re 
stiffer—than standard Chryslers. 

"The stiff springs, the use of heavy-duty 
shock absorbers for better control, and 
the low center of gravity of the 55-inch- 
high 300F explain the car’s fine handling. 

‘The chassis modifications also explain 
the firmer-than-normal ride. The 300F 
doesn’t float over the road with the bil- 
lowy feel characteristic of most U. S. cars. 
It isn’t uncomfortable or harsh, but you 
do “feel” more of the road than in the 
boulevard-ride jobs. 

These latest 300s are a lot more com- 
fortable than their ancestors. I drove the 
first 300 wheeled off the assembly line 
five years ago and it really let you know 
what the road was like under you. The 
ride smoothed out as speed climbed, 
until at 75 or 80 m.p.h. it felt comfort- 
able and secure. This is true of the 300F 
to a degree, but the high-speed smooth- 
ness is less noticeable since the ride is 
so much better at lower speeds. 

Traffic trouble. So ended the first day. 
Next morning I spent several hours driv- 
ing in traffic of varying densities. This 
was a frustrating experience. It takes 
effort to keep that big engine on a leash. 
You can feel it straining to go. 

I found, too, that fourth is not a good 
traffic gear; not with that 2.93 axle, any- 
way. The engine loafs at about 1,200 
rpm. at 35 mp.h., stumbles in protest 
when you kick the accelerator. Third is 
the gear for use for piddling around town 
under 40 m.p.h. Even in second, the 
virile V-8 hardly works up a sweat in 
traffic—and this is the gear for lively 
response. 

First seems too low to me, and it would 
be more so with a lower (higher numer- 
ical) rear-axle ratio. Its 3.35:1 is more 
gear than this powerful car needs. Also, 


2N0 Porutar science APRit 1960 


since Sea gear is 1.96:1, engine revo- 
lutions drop off substantially in a first- 
to-second gear change. 

You can hardly fault the four-speed 
gearbox otherwise. Shifts are smooth and 
easy. You can “row” back and forth be- 
tween gears effortlessly, though I felt 
the lever could be closer to the driver. 
I’ve driven cars with shorter shift-lever 
throws, but not many. First-to-second 
and third-to-fourth shifts take seven 
inches of lever movement, second-to-third 
just a bit more. 

Next morning I returned the car—re- 
luctantly. I took up a short list of objec- 
tions about the 300F with Bert Bouw- 
kamp, one of the division’s top engineers. 
Working on the 300 series is a labor of 
love with Bert and he’s gone along with 
me on several tests of earlier cars in the 
series—including the first one. 

Lowering the boom. I found that Bert 
and his boys had anticipated several of 
my objections. They plan to move the 
shift lever one inch back and two inches 
to the left on production models. They 
are going to add a crossover pipe in the 
exhaust system to cut out a loud booming 
that comes in at about 2,000 r.p.m. dur- 
ing part-throttle driving and to quiet the 
throaty thunder that comes out of the 
2\4-inch-diameter exhaust pipes when 
the throttle is cracked wide open. 

(Actually I didn’t mind the healthy 
exhaust sound; it suits this he-man auto- 
mobile. But it does make the car pretty 
conspicuous and might draw frowns from 
the law.) 

Bert agreed that first gear was on the 
low side and said they were considering 
a change for production models. 

He also agreed that the tachometer 
location, in front of the center console, 
is not ideal. Nothing, however, can be 
done about this. 

“We get just so much money to spend 
on these jobs, and we couldn’t stretch 
this year’s budget to include a new in- 
strument panel. So we're using the stand- 
ard Chrysler panel, and there’s just no 
place in it to put the tach.” 

It’s a minor flaw in what is a really 
impressive automobile. The 300F certain- 
ly isn’t the most practical car on the road 
or one suited for family hacking service, 
but it sure is fun to drive. 


CABINET MAKING FURNITURE BUILDING POWER PLANING 


Bet you didn’t know B&D 
Routers are so versatile 
-and so easy to use! 


A Black & Decker 44 HP Heavy-Duty Router makes it 
so easy, it makes you an expert! You'll turn out furniture, 
inlaid tables and trays, decorative what-not shelves, 
DRAWERS Dovetail Attachment cabinets, paneling, special molding and lots more. You’ll 
makes it easy to build beautifully make professional cuts—produce professional-looking 
fitting, professional quality dra projects—with amateur ease. 


ers. And those “natural gri 

handieagiveyou complete control. ‘To start with a Router is almost a woodworking shop in 
itself. And Black & Decker has added special features 

designed to help the beginner. Check the projects and 

features on this page. Then try a B&D Router in a choice 

of Routing and Planing Kits, at your dealer's next 

chance you get. You won’t want to put it down! 


For 40.page Router manvol (a Sc 

valve!) send only 25¢ in coin to: THE 

BLACK & DECKER MFG. CO., Dept 
JBN GAR £040, Towson 4, Md. 


INLAID TABLES, TRAYS You can 
turn out jobs like these witha pro- , K& De he . 
fessionally, crafted ook yet ac CRE’z 


y're duck soup with a 
Howter and inlay strips. QUALITY POWER TOOLS 


al 


ALIVE 


in your 
hand — 


True Temper's 
ROCKET hammer 

seerneltoiteve| a 

Vitaly ail ts own 

Grip tilta asesoure 

in.your tind am tf 

were gripping back 

Heft tt the balance is “ay 
perfect: Swing Wr youre 

fool ts comfortable, 
shock-absorbing action 

while It delivers w power. 

centered blow. See this rr] 
Sonar hannmee. of'yout 

hardware store today 

True Temper, 1623 Euclis 

Ave. Cleveland 18, Ohio. 


See the popular JET 
ROCKET sportsman’s 
axe, too-the head 

just can't fly off. $5.25. 
With leather sheath, $6.25. 


TRUE TEMPER. 


THE RIGHT TOOL FOR THE RIGHT JOB 
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Answers to 


PS Puzzlers 
on 20 and 22 


Chain puzzle: He removes only one link— 
the third from the end. On the first day he 
gives the innkeeper that link. The next day 
he gives him the two-link segment and gets 
the one link back in change. The third day he 
gives him the one link again; the fourth day 
the four-link segment, getting three links 
back, etc. 

Weights: The bottle weighs the same as five 
tumblers. Cleverer people can ‘‘see” the solu- 
tion by mentally rearranging the scales. I did 
it algebraically, using “b” for the weight of 
the bottle, “t” for tumbler, “‘s” for saucer, and 
“p” for pitcher. You get three equations: 


GQ) b+ 
(2) b 
(3) 2p 


From (3) we get p F (2) 
8 =b—t. Using (1) now, successive substi- 
tution yields: 

b-+t=3/2(b—t) 
which finally reduces to b = 5t. 

Logical puzzle: There are several logical 
paths to the end. Here's one: 

The painter cannot be Fuller. By clue 1 
the painter knows of both the carpenter and 
the plumber, and by 4 Fuller does not know 
Daw. 

‘The painter cannot be Clark. If he were, 
then Fuller and Daw would stand in relation 
to each other as plumber-carpenter or vice- 
versa. But again by 4 we know Fuller never 
heard of Daw so there can't be any kind of 
worker-boss relationship between them. 

The painter must then be Daw. ‘Then the 
carpenter is either Fuller or Clark. If he's 
Fuller, the plumber must be Clark. But by 3 
we know that Daw (the painter) makes more 
money than Clark, and by 2 we know the 
plumber makes more money than the painter. 

herefore the plumber can’t be Clark or we 
get a contradiction. The carpenter must then 
be Clark, and automatically the plumber is 
Fuller. Re-read each clue as a final check. 


Anaximenes’ exper 
at work to make your palm feel cooler when 
you blow on it through pursed lips. One, 
probably the more significant, is that you 
simply blow harder. The increased wind ve- 
locity carries heat away faster, The other is 
the “Joule-Thomson effect”: When a gas like 
air passes through a narrow opening like 
your pursed lips it's at a higher pressure than 
when it reaches the outside. As it goes from 
the higher pressure region to the lower, the 
air expands and cools. 


Mechanical puzzle: The mercury that closes 

rcuit does so under the influence of 
gravity. Therefore the switches must be in- 
stalled with a marked top. Far-sighted Lester 
thought the “top” mark was merely a scratch. 
In mounting six the wrong way, he did just a 
bit less well than normal probability: a 50-50 
chance. 


ent: Two factors are 


‘“Zero-five-seven. 
fifty feet above glide path 
increase your rate of descent... 


you are 


you are now on course, on 
glide path...over touchdown 
point...take over visually 
for landing 
and 
contact 
tower.’” 


YOU MAY HANDLE A SITUATION LIKE THIS... 


Lf you measure up to the Aerospace Team 


‘The man in command of this situation is an 
Air Force Ground Control Approach Radar 
Technician. And those “blips” on the glide 
paths of his radar screen represent an aircraft 
coming down blind through bad weather. This 
is the kind of man whose dependab 
calm judgement make him a k 
the Aerospace Team... he is the kind of man 
who can meet the qualifications of the U. S. 
Air Force. 


Are you that man? Asa trained and ex- 


perienced Air Force technician, you will have 
an opportunity to build a career for yourself 
in the Aerospace Age—the age of air and space 
travel. Such a career offers you valuable train- 
ing and education, steady advancement and an 
assured future, 

If you are the kind of young man who could 
learn to handle situations of increasing respon- 
sibilities, we of the Air Force would like to 
talk to you, If you are interested, just clip 
and mail this coupon. 


U.S. AIR FORCE 


There's a place for tomorrow's leaders on the Aerospace Team 


PASTE COUPON ON POSTCARD AND MAIL TI 


Airman Information, Dept. MPSO4, Box 7608, Washington 4, D.C. 


Please send me more information on my opportunities in the U.S. Air Force. | am between the 
ages of 17-34 and reside in U.S.A. or possessions. 


r 
| 

1 

Hl 

| Name, 
1 

1 

1 

L. 


You can do more with 


Angular drilling for th 

splayed legs on a coffee tabl 
no problem with this tool 

be the angle of right or 

left tilt can be set by a cali 

brated scale and locked into 

position. Resett 

vertical position 

by setting of the 

stop into a milled grc 


acity b 
the router bit 


makes thi a smc 


Controls 
grouped 
positive action. 


Spindle drilling on an extra 

long hand rail does not require 

a special fixture or jig becaus 

the head tilts. F si" 

x 15% le adequate 

r 

allel to t ated 

od work surface is mounted 

a fully machined 834” x 9 
cast iron tabl 


New radial drill press 


makes 
“impossible” drilling 
easy 


DELTA 32” RADIAL DRILL—basic ma- 
chine complete with 4” capacity, 
chuck, belt and motor pul 

Weight 85 bs—only P'368.50 (lightly 
higher in the West) 


Here’s just what you'd expect from You can count on this tool to extend 
Delta—a brand new radial drill—spe- your skill, broaden your range of proj- 
cifically designed to handle drilling ects. And because you know tools, you 
jobs you can’t do on a conventional know you can count on the precision, 
drill press. There is almost no limit to ruggedness and safety that Delta’s 31 
the flexibility this tool puts at your years of experience build into tools 


fingertips—and you'll really appreci- used throughout industry and in 
ate the big capacity. The head swivels home workshops. 
360° around the column, tilts more Consider the many ways you can 


than 90° left and right, travels almost. do more jobs better, quicker and easier 
a foot forward and back—yet the with the newest Delta tool—you’ll 
work always remains parallel with the want to see the Radial Drill in action! 
base. You can drill to the center of a Visit your Delta Dealer (he’s listed 
32” circle, rout, sand, mortise, do under “TOOLS” in the Yellow Pages) 
dozens of operations at your choice or your leading Department, Hard- 
of four speeds (700,1250,2400,4700 ware or Building Supply Store. Do 
r.p.m.) on a wide variety of materials. it soon! 


See theworld’s most complete 
line of home workshop power 
tools and accessories—pict 
and described in this colorful, 
FREE Homecraft catalog. Write 
to: Rockwell Manufacturin, 
Company, Delta Power Tool 
Division,504DN. Lexington Ave., 
Pittsburgh 8, Pa. In Canada: 
Rockwell’ Manufacturing Com- 
pany of Canada, Ltd., Guelph, 
Ontario. 


Give your son's | 


GO-CART 


the sleek aluminum look 


made easy with Reynolds 
DO-IT-YOURSELF ALUMINUM 


Aluminum hood, grill and fittings 
make the slickest Go-Cart on wheels. 
For either push or powered car, Reyn- 
olds rust-free Do-It-Yourself Alumi- 
num lasts ages without painting. 
Finish easily in an afternoon using 
common woodworking tools and free 
plans (see coupon). 


Look for this rack at 
most hardware and 
building supply stores. 
Over 73 items— 


sheets, tubing 
tubing fittings 


= window and screen 
7 | frame sections 


© y tasteners, rod, bar 


’ . angle 


Reynolds Metals Co.- Richmond 18,Va. 
Please send your Do-It-Yourself Aluminum 


I How-To booklet with free Go-Cart plans. I 
| Name. ey | 
Ne, ay | 
1 | 
City. Zone. State. 
! 1 
Dent PS 
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America's Most Misunderstood Snake 
[Continued from page 97) 


They often grow more than seven feet 


| long. Gopher snakes are at home through- 


out the length of the West Coast. 

Man meets snake. One man who defi- 
nitely does not share the general aversion 
to snakes is Charles E. Shaw, curator of 


| reptiles at the San Diego Zoo. 


Mr. Shaw met his first gopher snake in 


| tall grass. He was about 21 at the time, 


and already fond of reptiles, but this en- 
counter was unsettling. 

“In fact,” said Shaw, “I went right up 
in the air. This guy let loose with a loud 
hiss just as I was about to step on him, 
T hadn't seen him at all. 

“But when I came down, I picked him 
up. And he didn’t even offer to bite 

“They're like people,” he continued. 
“There are tough ones, mild ones, and in- 
betweens. Most gopher snakes are quite 
tractable. They can be picked up and 
handled without much difficulty.” 

If you encounter a sour-tempered go- 
pher snake that tries to bite you, let it 
bite, Shaw advises. 

“Tt isn’t any worse than a bunch of 
little pinpricks,” he explained. “But if 
you jerk away from the snake, your skin 
is likely to get caught in its teeth and 
be badly torn.” 

‘That’s because the gopher snake's nee- 
dlelike teeth curve backward, like those 
of all snakes, to give it a firmer grip on 
whatever it is eating. 

Another witness to the gopher snake's 
usual amiability toward people is Dr. 
James Anderson, research assistant in the 
Museum of Vertebrate Zoology at the 
University of California. “I've handled a 
great number of them in the wild,” said 
Anderson, “and have never been bitten 
by one. Oh, a few have made bluff strikes, 
but with no intention of hurting me.” 

Anderson became acquainted with the 
genus Pituophis as a youngster. A fre- 
quent, fascinated visitor to the Newark 
(N. J.) Museum, he was allowed to feed 
and handle its one live pine snake, an 
ancient character named Piney. 

“Piney would hiss and snort at me, but 
never bite,” Anderson recalled. “And 
what an appetite that old boy had! One 
day I fed him three mice, a rat, and four 
chicken eggs.” 

Their yen for rodents is prodigious. 
One bull’snake of medium size can kill 
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TORO 


...why it outmows all other rotaries 


YOU'RE LOOKING THROUGH the housing of the 
Whirlwind* 19—the power mower with a built-in vacuum 
cleaner. You're looking at the full-circle “Wind Tunnel” de- 
mm you get only in this Toro machine. This wind tunnel 
builds up a super-powerful vacuum that freezes blades of 
grass upright for a cleaner cut than any other rotary. And 
it snatches up clippings the instant they're cut, blasts them 
into the bag for easy disposal. 

No more raking! You can use this mower 3 seasons of the 
year to vacuum your lawn clean of leaves, seeds and other 
iawn litter. 

Prove it on your own lawn! Your Toro dealer, in the 
classified section of the phone book, offers a selection of 
models from $89.95 (only $8.95 down!) complete with grass- 


catching bag. See him now—while the selection's complete! 


‘Registered trademark of 


Toro Manufecturing Corp. 
TORO MANUFACTURING CORPORATION 
‘3006 SNELLING AVE., MINNEAPOLIS 6, MINNESOTA, U.S.A, 


ar 


America’s Most Misunderstood Snail 


all the gophers infesting an acre and a 
half of alfalfa, studies at the Kansas 
State Agricultural Experiment Station 
once revealed. 

And if allowed to hunt without getting 
the axe, these snakes would keep the 
rural population of rats and mice well 
under control. The magnitude of this job 
can be better understood when you con- 
template the dazzling fertility of mice. 
An authority has estimated that a single 
pair and its descendants, if permitted to 
breed unchecked, could bring more than 
a million mice into the world in a year. 

Gentle and obliging as it may be with 
people, a gopher snake is a swift and ter- 
rible killer when loose among the small 
mammals, 

“It isn’t normally a fast mover,” ex- 
plained Dr. Anderson. “It'll lie where it 
scents mice—it has an acute sense of 
smell, But when a mouse comes along, 
the snake strikes so fast that the move is 
just a blur. 

“Its favorite technique is to grab the 
creature head-on, around the snout, so it 
can’t bite. Then it twists the mouse’s 
head and throws a couple of coils around 


its body, squeezing it to death. It can do 
all this in 60 seconds.” 

It tackles gophers the same way, but 
a gopher is not an easy victim. It is 
strong, and has wicked teeth and claws. 

“T’ve seen many an old gopher snake 
all beat-up around the head from those 
teeth and claws,” Dr. Anderson remarked. 

They like it hot. Gopher snakes prefer 
to hunt by daylight and when the tem- 
perature is in the high eighties, he said. 
You'd never find one out if the air were 
cool—say, as low as 55 degrees. Their 
love for rodents lures them into barns, 
corncribs, grain bins, and woodpiles. 
They prefer to stay under things when 
they’re not hunting. In winter, they hiber- 
nate in burrows and rock slides. 

They can go for long periods without 
food, but they need water much more fre- 
quently, Dr. Anderson said. 

‘This past year, an unusually dry one 
in the Far West, great numbers of gopher 
snakes met untimely deaths because 
thirst drove them out of fields and woods 
onto sprinkled lawns. There, of course, 
the congenial critters were usually mis- 
taken for rattlers. 


PROTO’S SPARK PLUG HOLDING SOCKETS. Revolutionary neoprene insert prevents 
burned hands, cracked porcelains, damaged electrodes. 
Available in %” (No. 5026HP) and %” drive (No. 
5326HP). Both sockets fit all standard 14mm plugs in 
domestic and foreign cars. Turn with fingers, flat wrench, 
ratchet, torquer. Look for counter display-demonstrator. 
You'll find over 2,200 quality Proto 


tools at auto parts, hardware and 
industrial outlets. Professional 
performance guaranteed. 


PROT! 


Dison of Pendleton Tol nests, tc. 


2208 Santa Fe Avenue, Los Angeles, Calfonia » 503 Men Street, Jamestown, New York « 1703 Oxford East, London, Ontario, Canada 
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and so is my new HARLEY-DAVIDSON OPER 


Like father, like son... happy with 
the new Topper. 

What a ride — gentle as a bil- 
lowy summer cloud... with dual 
suspension and large foam rubber 
saddle, Dependability — plenty of 
get-up-and-go, Automatic Scoot- 
away transmission—no shifting or 
clutching needed. 

Dad is sold on safety features 
like the large diameter wheels and 
sure-stop front and rear drum 
brakes, Tells everyone about Top- 
per economy — up to 100 miles to 
the gallon. 

Mom’s a Topper fan, too! She 
likes its good looks: sharp, clean 


lines molded in tough beautiful 
fiberglass... two-tone color styling 
...chrome-plated instrument panel. 

See your Harley-Davidson deal- 
er. He will arrange a fun-filled 
demonstration ride. Or send in the 
coupon for literature. 


1 HARLEY-DAVIDSON MOTOR CO. 
PS, Milwoukee 1, Wisconsin 
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SUPREME 


VERSAMATE , Re 


Versamate . . . a wonderful 
tool that fits any power drill 
—reduces speed to give 


nut and bolt driver, heavy- 
duty drilling unit, See your 
tool dealer today! 


ONE OF THESE FINE TOOLS 
WILL TAKE THE WORK OUT OF 


wood erking 


Ask the "pro”...your tool or lumber dealer 


iat Versamatic triples portable 

drill usefulness. Reverses! 
Drives and removes screws, 
nuts, bolts. Boosts por 
times. Set includes regular 
and Phillips-type bits, and 4" 
square drive adapter. For 
heaviest drilling jobs in steel 
and concrete, add a 4" Su- 
preme Brand Chuck. 


SUPREME 


VERSAMATIC 


SUPREME PRODUCTS 
CORPORATION 


Dis ohAS SR Products Coro. 
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War Between Burglars and Inventors 
[Continued from page 94° 
ceiver monitors the signal pulsed by its 
transmitter and takes notice of any un- 
toward palpitations. 

The first team to be widely used was a 
light-beam transmitter and a photoelec- 
tric receiver. Invisible infrared light is 
commonly used, to make it impossible for 
wary criminals to avoid the beam by see- 
ing where it isn’t. Multiple light sources 
or mirrors broaden the beam, so a thief 
can’t crawl under or between the rays. 

It is obviously important that a photo- 
electric burglar alarm detect—and reject 
—such phony substitutes as light sources 
brought along by a burglar. The infrared 
beam is therefore pulsed out at a special 
frequency. The receiver is tuned accord- 
ingly, so if the electric eye sees a steady 
glow, it acts just as if the beam had been 
interrupted. Some highly scientific crim- 
inals have tried to deceive the system by 
using portable strobe lights; they have 
discovered that the wrong frequency also 
sets off an alarm. 

In some enclosed areas, broader protec- 
tion than light beams is offered by un- 
focused waves that scatter to every corner 
of a room, Sound waves, which have this 
property, have been widely used recently. 
In some cases they are audible, but more 
often they operate in the silent—or ultra- 
sonic—frequencies. 

Sensitive receivers “listen” both to di- 
rect waves from ultrasonic transmitters 
and to the normal patterns of reflections. 
If an intruder larger than a cat or dog 
enters the room, his body changes the re- 
flective path of the waves and sets up a 
beat note that a receiver promptly turns 
into an alarm. 

Another eerie electronic gimmick, the 
capacity alarm, is now coming into wide 
use. It reacts to the mere approach of an 
intruder. If you ever tuned a regenera- 
tive receiver in the early days of radio, 
you'll recall how squawks from the set 
would change pitch when you reached for 
the dial. Your hand detuned the set by 
changing the capacitance of the un- 
shielded circuit. An MIT man named 
Maxwell Lindsay first adapted this to 
burglar protection. His system surrounds 
a safe, filing cabinet, wire fence, or other 
metal surface with a capacitive field. Any- 
thing that upsets this field blows the 
whistle. 
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Limited time 
Only! 


POWER TOOLS 


Popular Homecraft and Home Craftsman are the 
leading magazines in the do-it-yourself field. Both 
are full of ideas for fixing and making things. They 
feature home workshop projects with photo, 
ans and blueprints—and a host of money-saving 
tips on home improvement. Regular subscription 
price, $3.20 a year. Subscription cards included in 
tool cartons. Special offer expires June 15, 1960. 


250-watt gun used by electronic si A 
Just pull the trigger—tip heats instantly and twin spotlights, 
flick on to illuminate your work. Tip has long reach and can 
be bent to get into difficult places. MODEL 8250A. 4 95 
Both magazine subscriptions included 


POWER SANDER—Big 25 sq. in. sanding surta: 
strokes a minute get jobs done fast and easy. Sti 
action never bucks, twists or scars the surface, Go 
y into corners and under low places. Assorted 
J polishing cloth included. MODEL 700 $@ Qs 
oth magazine subscriptions inclu: 


SABRE SAW—A portable saw that makes every kind of cut 
through plywood, composition board, plastics, aluminum, 
etc. Even makes its own starting hole for inside cuts—no 
need to aril. Exclusive strainreliet feature prevents break. 
‘age. 3 different blades included. MODEL 800 $4 @\Q5, 
Both magazine subscriptions included 


Spring Special! 
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CREATED FOR THE PARTICULAR CRAFTSMAN 
Porter-Cable 7/8 HP ROUTER 


From the manufacturer of the world’ 
tremely accurate Model 100 with many exclusive Porter-Cable 
rful motor assures chip -free cutting of difficult laminat 

ion micrometer-ring 
depth adjustment, non-marking base, y handling. Wide variety of 
bits, cutters and templets makes it the most versa nd useful production tool in 
any shop. Motor can be used interchangeabl e per Table attach- 
ments. See this router demonstrated at your Porter-Cable Dealer. 


PORTER-CABLE MACHINE COMPANY 
6154 Marcellus Street, Syracuse 4, New York 


War Between Burglars and Inventors 

Capacity alarms on fences around 
plants and military installations are con- 
sidered to be just about unbreachable, ex- 
cept, possibly, by tunneling. (One ath- 
letic burglar recently pole-vaulted over a 
fence without giving an alarm. But he 
broke his leg in landing and had to holler 
up some guards, ) 

Small animals and birds have created 
problems for fence alarms. Circuits are 
designed to tolerate small changes so they 
won't normally react to individual roost- 
ing birds, or even to a considerable num- 
ber who arrive one at a time. But if a 
bevy of birds suddenly departs at one 
time—perhaps as a result of a car back- 
firing—the capacity of a system may be 
changed enough to give an alarm. Fortu- 
nately, birds always roost at the top of a 
fence, so a dummy perching wire above 
the protected screen can handle this. 

Too many false alarms. A peculiar 
problem of electronic—and some electric 
—burglar traps is not that they miss 
many intruders, but rather that they may 
spot too many. Extreme sensitivity is a 
serious problem. 

A signal system has little value unless 
there is a follow-up for every alarm. False 
alarms are expensive. And if there are 
too many of them, thieves may be able to 
sneak in while guards are busy chasing 
wild geese. Thus vibration detectors can’t 
be used in places where they may be set 
off, say, by passing trucks, Microphones 
are up against similar restrictions. (In 
burglar-alarm systems they don’t eaves- 
drop on conversations but only respond 
to a rise in sound level.) Like vibration 
signals, mikes are standard in vaults and 
similar enclosures, But in more exposed 
locations they are prey to random noises. 
In the Library of Congress, for instance, 
they failed to distinguish between bur- 
glars and literary—but noisy—rats. At 
least one factory had to take out its 
microphones after jet planes started using 
a nearby airfield. 

False alarms caused by oversensitivity 
often take a bit of tracking. One jewelry 
store had a capacity system installed on 
its safe. It worked fine for a while until 
it began turning in false alarms every 
Saturday night at nine. Investigators dis- 
covered that the safe backed up against 
the wall of an alley shared by a ladies’ 


hat shop. Further snooping disclosed that | 
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YOUR CHOICE 
OF ROUTER CARRYING CASE 
or 


5-PIECE ACCESSORY KIT 


Up to $15 

in free accessories 
with your purchase 
of a Porter-Cable 
Model 100 Router! 


ROUTER CARRYING CASE—carries 


everything you need to the job—router, 
templets, cords, ete. Special built-in shelf 
for bits, cutters, templet guides. “Fold- 
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War Between Burglars and Inventors 
a salesgirl in the late-closing hat shop 
had recently acquired a new beau who 
called for her every Saturday night. 
While he waited—in the alley—he would 
lean against the jewelry-store wall and 
smoke a cigarette. Rather than disrupt 
the romance, the protection agency in- 
stalled a shield between safe and wall. 

‘The more basic alarm devices—such as 
door switches—also impose some restric- 
tions on the people and property they 


Burglars in Your House? 


Next Month: Based on interviews with 
more than 100 convicted burglars, 
here’s the inside story on how they 
gain entry, what they’re looking for, 
what you should do if you hear one in 
your house at night—and how to 
keep them out in the first place. 


guard. Any opening of a door—even by 
an authorized person using a key— 
shows up as an alarm. It is customary 
for electric protection services to work 
out time schedules with their clients. If a 
store is scheduled to be opened, say, at 
7:58 in the morning, the owner had better 
check his watch. Even a couple of min- 
utes off in timing will bring a patrol. 
When timing counts. Scheduled open- 
ings and closings may protect against 
holdup as well as burglary. Some spe- 
cialist robbers, known in the trade as 
“morning glories,” kidnap the manager of 
a business on his way to work and force 
him to open both the door and the safe. 
If he wants to call for assistance—with- 
out actually resisting his captors—the 
victim only has to make a slight timing 
“error.” Other tricky dodges can be used, 
such as locks that can be opened by either 
of two keys. But one sends an alarm. 
Rigid time schedules apply also at 
night. Absent-minded storekeepers are 
constantly being nabbed when, after lock- 
ing up, they go back for an umbrella. In 
one of the most notable “catches” 
credited to electric protection, former 
President Truman stored some documents 
in a Kansas City courthouse. Then, for- 
getting the security system which he had 
had installed, he stopped in one summer 
evening to look over some papers—and 
shortly found himself facing police guns. 
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New Shift Uses Magneti 
[Continued from pag 

U. S. automatics have relatively simple 
“brains.” Their control systems consist 
of valves and hydraulic lines. Oil pressure 
tells the gears what to do and when. 

U. S. automatics have built-in insur- 
ance against roughness, The Hydra-Matic 
cushions the action of its mechanical 
bands and clutches with a “fluid clutch” 
interposed between engine crankshaft and 
drive train. U. S. torque converters are, 
themselves, a cushion between engine and 
gearbox. 

The Rootes automatic transmission 
makes U. S. varieties look as uncompli- 
cated as a belt-driven lawn mower. It 
has, to begin with, not one coil to freeze 
the iron powder—called a “magnetic- 
powder coupling”—but two. Matching 
the coils are two couplings—the first con- 
nected directly to the main drive shaft, 
the second connected indirectly through 
constant-mesh gears. 

In place of the hydraulic fluid, Rootes 
uses a series of switches and solenoids. 

The Rootes governor works on the 
principle of an electrically energized 
speedometer. Since it runs off the drive 
shaft, it reports road speed. What would 
serve as the pointer on a_ speedometer 
travels between two stops. The stops are 
electrical contacts. When the pointer 
touches one of the stops, a circuit is 
closed and the gears shift. Shift points 
are, therefore, determined by road speed, 
but only in part. 

The governor has to be sensitive to the 
throttle opening because the driver may 
want to delay an upshift for faster accel- 
eration. So a gear train is built between 
the accelerator and governor to retard the 
position of the stops. Hence, at hard ac- 
celerator pressure, the pointer must travel 
farther—which is to say, the road speed 
will be higher—to reach its electrical con- 
tact for intermediate or high gear. 

That isn’t all. In decelerating, down- 
shifts have to occur at lower speeds than 
the upshifts. Otherwise the car would be 
shifting gears constantly with small 
changes in throttle or road speeds. So 
small “hysteresis,” or delay, magnets are 
attached to the pointer and the stops to 
further delay the upshift points. That 
makes them occur at speeds higher than 
those for downshifting. 

Nor is that all. Intermediate gear free- 
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New Shift Uses Magnetic Clutches 
rotates on the main drive shaft. A “dog 
clutch” on the shaft has to engage it as 
the transmission upshifts from low. To 
bring intermediate into play, the first 
magnetic-powder coupling has to be ener- 
gized to put a momentary drag on the 
engine, and therefore on the main drive 
shaft. This is solely to synchronize the 
dog clutch with the shaft. A sensing ele- 
ment called a balk ring prevents the dog 
clutch from engaging until this synchron- 
ization occurs. As the dog clutch engages, 
the magnetic coupling releases. 

Nor is that all. When a driver tromps 
on the gas pedal for more torque and the 
transmission downshifts from high to in- 
termediate, the direct coupling is released 
and the engine naturally speeds up to 
synchronize drive shaft and dog clutch. 
To downshift manually to intermediate 
while in direct drive, a throttle solenoid 
controlling the butterfly comes into play. 
It speeds up the engine and synchronizes 
dog clutch and drive shaft. 

‘Then there’s the downshift to low gear. 
‘The dog clutch must release its grip on 
intermediate. It won't respond until the 
torque is off the shaft. So the coil to the 
second magnetic coupling is denied juice 
for a twinkling. This releases the torque. 
The dog clutch lets go. 

A mechanical linkage from selector 
lever to gearbox takes care of reverse. 

This impressive power chain has its 
cushions. The built-in delays constitute 
some of them. So do the switches, such * 
as that for synchronizing the dog clutch 
and the main shaft. There is a natural 
cushion, too—juice for the operation 
comes directly from the generator up to 
and halfway through intermediate gear, 
Since generator output varies with engine 
speed, the voltage fed to the coils is low 
at the start. This causes some slip in the 
indirect-drive magnetic coupling. When 
the drive moves into intermediate gear 
and high, the battery supplies the current. 

To make the system “fail safe,” there 
is a master electrical plug at the base of 
the steering column. If the transmission 
refuses to function, you remove the plug, 
reverse it, and reinsert it. The transmis- 
sion now works on battery current alone. 
Position “2” now engages low gear and 
“D” direct drive. There is no intermedi- 
ate. The car can be driven as much as 
300 miles this way to a repair shop. 
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Here Come Midget Diesels 
[Continued jrom page 112) 


| cylinder without an auxiliary blower. 


It does this simply and efficiently with 
the aid of an extra internal part, an aux- 
iliary charging piston, linked to one of 
the two prime pistons through its crank- 
shaft. This charging piston provides extra 
crankcase compression. 

‘The principle was conceived and pat- 
ented by a German inventor named Dr. 
Herbert Venediger. But he had only the 
ideas, not the engine. The job of design- 
ing it for its various uses has been done 
largely by an earnest young Hungarian, 
Kristof Somhegyi, assistant chief engi- 
neer at American Marc. 

The engine utilizes aluminum for just 
about everything but its power train, The 
block, crankcase, pistons, cover, and aux- 
iliary-drive case, where needed, are made 
of the light metal. The cylinder heads 
are aluminum, with steel inserts, and 
American Marc is now trying out alumi- 
num cylinder barrels, with thin steel 
liners. 

Man of action. Venediger’s ideas might 
still be reposing on paper instead of doing 
revolutionary work in metal if it hadn’t 
been for W. Denis Kendall, a remarkable 
Englishman who has been carrying a 
torch for little diesels since 1942. He 
founded and is president of American 
Mare, Inc., and he is as uncommon as his 
product. 

Kendall, 56, a handsome, gray-haired 
man with youthful face, physique, and 
vigor, has been taking bold, dramatic 
risks since he was 14, At that age, he ran 
away to sea from his home in Yorkshire, 
England. 

His career after that was varied. He 
jumped ship in Philadelphia to enter the 
United States illegally. He tested cars 
for General Motors briefly, learned about 
engines and manufacturing during stints 
at Budd, Citroen, and Hispano-Suiza. He 
managed an aircraft and antiaircraft gun 
plant in England during the war. He was 
a member of Parliament for eight years. 

He built his first lightweight diesel in 
1942—and has been hooked ever since. 
Wartime restrictions made it impossible 
to produce them then. Later, he was un- 
able to talk his employers into building 
small diesels. 

Even Mack Truck, where Kendall went 
to work after returning to the U. S. and 


Here Come Midget Diesels 


where he ultimately worked up to a vice 
presidency, wasn’t interested. 

So Kendall started his own company. 
It was rough at first, but American Mare 
eventually won a Defense Dept. contract 
to build baby diesels for radio generators. 
Now he reports 40,000 outboard orders 
on the books. 

Bigger boom ahead? But this is only 
a modest sample of the small-diesel boom 
Kendall expects. He foresees the little 
engines being used to run refrigerating 
plants in railroad cars and trucks, light- 


ing plants on offshore drilling rigs, tele- 
phone and radio microwave systems, 
crop sprayers, irrigation pumps, farm 
cultivators, tractors, pickup trucks, and 
taxis. 

But not passenger cars, he thinks— 
diesels are too noisy. 

Kendall sums up his sunny outlook 
this way: “When users of internal-com- 
bustion engines realize the enormous 
savings in maintenance, operation, and 
longevity of diesel engines, there'll be no 
limit to the size of the market.” 
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| near home,” 


Here Come Turnpike Trains 
Continued from page 63 

cold outside,” he said. “Oil pressure has 
jumped from 60 to 70.” A flurry of snow 
blew past. “If we get ice,” he added, 

‘we'll cut in the twin-screw drive. We're 
now running normal, with two axles driv- 
ing us. That's eight wheels. When it ices 
up, or for heavy pulling in snow, we can 
flip this twin-screw lever and lock both 
differentials. It gives positive traction 
even when one side is on ice. We have 
sanders, too.” 

The sky ahead blackened. “Don't like 
the looks,” Leroy said. 

We had come nearly 500 miles and I 
had yet to feel any uneasiness in this 
train. I’d wondered how it would be pass- 
ing other trucks or cars. 

“Couple of little things we've got to 
watch,” Leroy said. “Law requires us to 
pass with enough speed to complete the 
pass in one mile. The other thing to 
watch is drivers who try to help you back 
in line by blinking their headlights when 
you get ahead. A lot of them don’t expect 
to see a second trailer. They blink you 
in as soon as the first box passes—and 
are surprised as hell when a second box 
comes along. You have to allow for that.” 

Minor complaints. From the escort car 
T'd noted one possible source of trouble 
in the road-train operation. Once a car 
overtaking the train prepared to cut in 
ahead of the rear trailer, evidently think- 
ing it was two separate trucks. More 
lights on the trailer sides would cure 
that. Another thing was the blind spot 
close behind the rear trailer. From the 
cab, we couldn’t see cars within 100 feet 
of our rear, Mirrors on the last trailer, 
feeding into the cab mirror, could help. 

“Look at that!” exclaimed Leroy. A 
snow-plastered truck came toward us. We 
were entering the Lake Erie blizzard belt, 
already two hours late. Snow began to 
fall heavily. We felt the wind tugging 
the trailers. 

“Our speed is dropping,” Leroy said. 
“Down to 42." He glanced at the fuel 
gauge. It said 1 full. “I don’t trust those 
things,” he said. “They show lots of fuel, 
then suddenly they're empty. Usually we 
get five miles per gallon. Not getting 
over 31, now.” 

At the Thruway’s milepost 437 a great 
snowburst blotted out the world. “Getting 
Leroy said. “We can expect 
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Here Come Turnpike Trains 
anything now.” He looked in his mirror. 
“Somebody getting a free ride back 
there.” A red “single” from Pennsylvania 
was tailgating us. 

“That's no good,” Leroy said. He 
down-shifted to ninth. The big diesel sang 
a higher note. Soon the red single was 
200 yards back. 

“Look what that did to us,” Leroy said. 
Our water-temperature gauge had shot up 
to 200 degrees. Just as suddenly it sank 
down to 180, though the engine was still 
pulling hard. 

“What cooled it?” 

“Automatic shutter opened on the radi- 
ator. Air-operated.” 

When the fuel runs out. By midafter- 
noon, with the snow thickening and the 
wind a full gale off Lake Erie, Leroy was 
watching for slick spots. “These rigs 
came through all kinds of bad weather in 
last winter's tests,” he said. “With 34 
wheels on the road, we have better sta- 
bility than other rigs. I wouldn’t want a 
bad slide, however. You could double- 
jacknife.” 

Fifteen miles to go. Leroy, frowning, 
was watching the fuel gauge. He said: 
“If we don’t esd some relief from this 
wind . t 3:40, he said, “Oh-oh. 
She's quitting. a 

We lost speed. Our big train had run 
out of fuel. Leroy steered her toward a 
safe shoulder, well off the pike. The en- 
gine was still running, but there was a 
long hill ahead. 

“Better to stop here. If you run too 
long like this you pull up water and dirt 
from the bottom of the tanks.” 

A sign over the windshield read: mLE 
ENGINE THREE MINUTES BEFORE SHUTTING 
orr. We had fuel to do it. Then Leroy 
shut her down. Bitter cold crept into the 
cab. 

The escort car came out of the storm. 
Steve went off in the car for fuel. He was 
gone a long time. The wind roared at us. 
Dark came down. Leroy had put out 
flares. 

The car came back with 10 gallons of 
diesel fuel. Shaking with cold, we put five 
in each tank. But No. 7003 wouldn’t start. 
Near-zero cold had done its work. Leroy 
worked the priming pump while Steve 
held the starter switch on. Nothing hap- 


pened. 
“Try the glow-plug circuit,” suggested 
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Emporia, Kansas 


CLEANED INSTANTLY BY IMPACT 
SAVES PLUMBING BILLS—TIME 


Tate 1500" 
Bee atroe We F-15001 


= “- 
Forges iG. chin 
fypraucic® vt 


“ae 


1139 South Wal 
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Here Come Turnpike Trains 
Steve. Leroy flicked a switch. In a mo- 
ment a red bull’s-eye lighted up on the 
dash. The glow plug had warmed the 
manifold. Then the big diesel took with a 
roar and we went on. 

Journey's end. Ripley exit was a tu- 
mult of wind and snow. Our headlights 
showed only a few feet ahead. We paid 
our toll—10 cents a mile, double the 
normal truck charges. One le farther 
we pulled off and No. 7003 stopped with 
a weary sigh of air brakes. 

Here we would drop the trailer for 
Detroit. Another WX tractor later to- 
night would relay it to Toledo, where 
another truck line would pick it'up and 
deliver it to Detroit. We would also drop 


| the lead trailer, to be taken into Cleve- 


land by still another tractor. 

When I last saw Steve and Leroy they 
were trying to thaw out a frozen air-line 
connection, so they could disconnect the 
kite. They'd lighted a red flare and were 
using it for heat. No, 7003 stood there 
thrumming, her four headlights boring 
into the blizzard, waiting to start east 
again for Boston. END 


FOR THE BIRDS. There are 214 
apartments for purple martins in this 
treetop housing project. Jerome Verhas- 
selt of Wrightstown, Wis., built the units 
of aluminum sheeting. They provide quar- 
ters during the birds’ annual migration. 


With 


T- 50 Automatic STAPLE GUN 
10 times faster than hammer & nails! 


Powerful! Shoots a staple wherever you'd drive 
a nail—faster . . . cheaper . . . better! One- 
hand operation jeaves other hand free to hold 
work when fastening ceiling tile, insulation, 
screening, upholstery, wire fencing—1001 heavy 
duty nailing jobs! Sturdy all-steel construction; 
jam-proof mechanism; built for a lifetime of 
trouble-free performance. This all-purpose basic 
tool belongs on every home workben 


No. JT-21 
JUNIOR STAPLE GUN 
Handy for dozens of 


light duty tacking jobs 
around the house. 


# Unig 


At Hardware, Building Supply, 
Lumber and Statio 
Dealers Everywhert 


home hobbyist. 


Same machine us 
1/4", 5/16", 3/8", 
1/2", 9/16" and 


arrow’s CEILTILE®: rare 


ESPECIALLY DESIGNED FOR CEILING TILE APPLICATION 


* Flange is 
© Special cement coating provides tremendous holding power! 
Tested and Approved by elo Ceiling Tile Manufacturers: 


8 


design drives flush, holds ti 
fractured , . . CEILTILE penetra! 


perfectly! 


ow FASTENER COMPANY. INC 


SSMicnerS 


AMAZING, PERMANENT, NON-ELECTRIC. HIGHLY, PRACTICAL. 


‘bend 
(MIAMI MAGN! 


1 QUTBOARD PROPS IN 1 


YOU VARY THE PITCH with “MULTI-PITCH™ 


ithout Sete “BEST 
ling. racng. sii. Speci 


LESNOR-MADIR MARINE CO. INC. = FLORAL PARK. LY 


Start your own business, sel tools to 
re friends and neighbors or buy tools 
for your own use and SAVE MONEY $55 


THOUSANDS! # of etna Ave 


SILVO HARDWARE CO...2:°° 107 Walnut St. Phila. 6, Pa. 


This is one 
of Southern 
Screw’s 
Bopular Eto 
© color-coded 
labels. It's 
your assurance 
of unexcelled 
quality! 
QUALITY RESULTS IN 
EVERY PROJECT 
there is no substitute for 
Slotted or Phillips 
Southern Screws 
Made in USA with USA materials by 
Southern—leading fastener specialists 
Buy ’em by the box and SAVE! 
Sold Through Leading Hardware and 
* Wood Screws Building Supply Dealers 


ONLY A SCREW HOLDS LIKE A SCREW 


Specify Southern . . . Most Craftsmen Do! 
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Command 


Performance- 
with 


GRAVELY 


9 


Gravely does the jobs other tractors can't! The 
unmatched performance of the Gravely Tractor 
gives you dependable POWER at your command 
to mechanize your lawn, garden and farm jobs. 
POWER {to mow the toughest rough or the 
finest lawn, Choose from 30 job-proved tools, 
NEW full-flow Oil Filter, NEW Power—now 
6.6 HP! All-Gear Drive, Optional Starter, Riding 
or Steering Sulkies. 
Ask your authorized Gravely Sales and Service 
Dealer for a FREE DEMONSTRA- 
ON. Or, write for FREE 24-page 
ower vs Drudgery” Booklet today! 


GRAVELY TRACTORS, INC. 
BOX 602-0 DUNBAR, W.VA. 


Don't let porous surfaces 
soak up your paint <> 


Start Your Paint Job the) a 


Professional Way—with 
B-1-N Primer-Sealer® 


If you are painting thirsty surfaces like plaster, 
wall, raw wood, or plywood, take this tij 
from the professional; first use 3 purpose B-I- 
Primer-Sealer, the undercoat that primes white, 
seals and kills stains—all in one application. 
Fast-drying B-I-N sets up quickly, sealing the 
surface so that the finish coat of paint pceeed 
soak in and leave your job dull, uneven or 
streaky. Its 45-minute drying time enables you 
to complete a two-coat job in one day. 
B-LN kills grease and smoke stains that bleed 
through ordinary primer-sealers—ideal for kitch- 
en painting. Use on unpainted furniture and built- 
ins to prime and seal knots and sappy streaks. 
For short cuts to better painting, send for free 
booklet. “When to Use Primer-Sealers,” and lit- 
erature on other Zinsser products. 


WM. ZINSSER & CO. 
Dept. S, 516 W. 59th Street, New York 19, N. ¥. 
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How to Make Electronic Music 
[Continued from page 186] 

Filters that cut off or exaggerate cer- 
tain frequencies are standard items in a 
sound engineer's bag of tricks, You can 
get similar results by using the tone con- 
trols on a hi-fi amplifier. The more times 
you feed the sound through, the greater 
the effect. For example, try recording the 
sound of an automobile engine through 
the amplifier with the treble boost at max- 
imum and bass at minimum. Play back 
through the amplifier set the same way 
and make a new tape. This can be re- 
peated as many times as you wish; each 
trip through will exaggerate the effect. 
You can wind up with the engine sound- 
ing like a Swiss watch. 

Contact pickup will give you an entire- 
ly different sound than you'll get with a 
mike. One way is to buy an old micro- 
phone capsule and tape it to the body of 
the sound producer you want to record. 
The pickup cartridge on your phono- 
graph will also work, Just let the needle 
rest on any convenient part of the object 
to be recorded. 

Put them all together. When you have 
collected a sizable number of individual 
effects on tape, you'll need to borrow or 
rent a second recorder to make your mas- 
ter tape. Arrange the setup as shown in 
the last sketch. The sound fragments you 
have chosen to include are played on one 
machine while the other makes the mas- 
ter. Sounds from other sources can be 
fed in as needed. 

It will probably take several tries be- 
fore you get a sequence that seems just 
right to you. Asa starter, the order could 
be as follows: an attention-commanding 
start with a loud percussive tone in re- 
verse, the abrupt cutoff followed without 
pause by an echo effect. Then musical 
and speech sounds subjected to extreme 
pitch variations with occasional echo. 
Now a moment of silence, followed by 
percussive tones played the right way 
around. Introduce the loop—this could 
be a quiet rhythmic background with a 
bold theme added by superposition. Wi 
some care, one sound can be counterpoint 
to the other. Now you can repeat with 
variations—turn the sequence inside-out, 
the wrong way around, or in different or- 
der. It takes patience, but if you are in- 
ventive, you can produce a five-minute 
composition with just these elements, 
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Painting is Easy! 
Electric PAINT 
SPRAYER 


Jupp tn, pall 


y of American 


2 product of! ——"SwANARSED. 


LUXURIOUS HAND-RUBBED 


NATURAL 
WOOD FINISH 


WITHOUT THE RUBBING 


N 
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luxurious “hond-n ‘oe. 
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P, ] PIERCE & STEVENS CHEMICAL CORP. 
pitt heap ocomsy sey 


pull the trigger 


spray paint 


7 times faster than brushing! 


ONLY 


Speedy Sprayer Ae 
ier” * 32" 
Paints anything from a house to a toy. Saves its 
cost on the first major job! Speedy Sprayer does i 
minutes what brushing takes hours. Finish 
smooth, flawless. Uses any 4 motor with 4" 
shaft. No. 780 Owtfit—10 fe. hose, tire chuck, 


quart gun, less motor, only $32.00. Every work+ 


shop should have it. Ar leading stores. 
Free! Write for "How To Spray” Booklet and folder. 
w. ee BROWN GORPORATION 


ts In Portable Paint Sprayers tor Over 37 
ass7 Nc NORMANDY AVENUE, CHICAGO 35, ILL. 


7 Ways to Build a Garden Walk 
{Continued jrom page 160] 

If you know where you want your walk, 
you can let the soil serve as a form for 
your steppingstones. Dig round or irreg- 
ular-shaped holes at least 10” in diameter 

| and 2” deep. Fill these with concrete and 
trowel the surface. 

‘An interesting and low-cost concrete 
walk can be made by pouring only 2” of 

concrete over 1” of sand, cinders, or fine 
gravel. The trick is to divide the walk 
into separate segments by inserting wood 
cross strips every 2’ or 3’. These allow 
the concrete slabs to heave without crack- 
ing. In spring, they'll settle back into 
place when the ground thaws. 


4 Asphalt is less well known, but is 
long-wearing, medium-priced, and 
takes less work than a solid-conerete walk. 

The hot-mix type of road asphalt is 
not recommended for do-it-yourself in- 
stallation, but two other kinds are easy to 
use. These are liquid asphaltic emulsion 
and packaged asphalt mix. 

‘The packaged mix comes in convenient 
bags and can be put down directly over 
hard-packed earth. Rake the mix out to 
about a 2” layer, then compress it firmly 
with a lawn roller. 

‘The liquid asphaltic emulsion is cheap- 
er, but requires a stone base. Lay out one- 
ix form boards and fill them first with 

a 4” layer of 1”-to-114” crushed stone, 

then a 1” top layer of 14”-to-%4” stone. 

Roll this firm, then sprinkle on the asphalt. 

You can spread the asphalt with an 
ordinary garden watering can. Flow it on 
thickly enough so it just begins to puddle. 

Let it stand several hours, then dust fine 

sand over the top and roll it with a lawn 

roller. Wash out your sprinkling can im- 

mediately with water and the asphalt 
| won't stick to it. 


ra 
Ss 


5 Loose stones and other aggregates 
offer many vivid colors and textures. 
Crushed rock %” to 14” in size is avail- 
able from roofing and gravel dealers. 
White marble chips are one of the most 
striking, though expensive stones. Others 
come bluish, reddish, brownish, and gray. 
The cheapest is dark-gray gravel. 
Because of their small size, crushed 
stones are best edged with wood strips 
or bricks to keep them from scattering. 
Put them down 114” to 2” thick over soft 
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price. Or send $1 (refunded first order) for this 
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photos of car and factory. 
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The Modern PLASTIC 
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RAND NAMES FOUNDATION, INC. 
431 FIFTH AVENUE, NEW YORK 18, N.Y. 
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eM ea ites PLUS CHARGES. | YEAR 
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Pound for 
pound the 
finest hammer 


ever made 


STANLEY 
“STEELMASTER” 


You feel it the moment you lift it. The grip, 
the balance, the all-steel power instantly tell 
you, “This is it!” Buy one. It will serve you 
Well. Here's why: tempered rim minimizes 
chipping; locked-on head will never come 
loose; chrome alloy handle has built-in flex, 
absorbs vibration, won't rust; contoured 

grip is cushioned for comfort, 

won't slip or mar. 


Stanley Tools @ Division of The Stanley Works, 
New Britain, Connecticut 


STANLEY 


END WET BASEMENT 


Amazing EPOXY Resin Reported 

Reader's Digest. Guaranteed to wor! 

in minutes or money back! 

Newest lacovery ome {fom fabulous, mul 
Rs 


i "toukants "ot home ‘Owners; schools, industrial 


ING MONEY BACK GUARANTE! 
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T want tg fry Jour new EPOXY WATERPROOFING 
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ADDRESS |... : ae 


$525 


7 Ways to Build a Garden Walk _ 


earth, 1” thick if the ground is hard and 
stable. A cubic yard will cover about 100 
square feet 2” thick. Prices run from $3 
to $10 a cubic yard. 

Pebbles or other larger crushed rock 1” 
to 2” in size do not scatter as easily as 
fine aggregates and can be edged merely 
with a border of bigger stones. Decom- 
posed granite or rock dust will pack into 
a very hard walk. 

Oyster shells sound exotic, but are 
available at many feed stores for about 
$1 a 100 pounds. They give you a very 
soft, shimmering white walk. A bag will 
cover 25 feet of walk 20” wide and 1” 
deep. Use a base of sand or cinders at 
least 2” thick under the shells. As with 
bricks, be sure to treat the soil with a 
strong weed killer before putting down 
any kind of aggregate walk. 


6 Wood, although the least permanent 
of walk materials, fits the character of 
a garden very well. The longest-wearing 
types are redwood, cedar, and cypress, 
but others will do. They should be treated 
with a preservative that contains a toxic 
agent to discourage termites. 

Slabs of wood 2” or thicker can be set 
in sand or soil for a quick walk. Dis- 
carded railroad ties, sliced into blocks, 
make the most lasting wood walk. 

You can even set wood in concrete if 
you want a solid walk. In this case, be 
sure the bottom of the wood rests on 
gravel, not cement. Wood will last longer 
if water is free to drain away. 


7 Soil-cement may seem a little on 
the odd-ball side, but if your soil is 
sandy or loamy and free of trash, you 
can get yourself a garden walk merely by 
adding portland cement. 

Break up the soil 6” deep. Use form 
boards at the sides. Rake cement into the 
soil evenly. Figure the amount you need 
as one part cement to nine parts soil. 
One bag of cement will thus take care of 
about 9 of walk 2’ wide. 

Tamp the soil-cement mixture level 
and spray it with a fine mist of water un- 
til it is thoroughly soaked. Roll the sur- 
face as soon as it’s dry enough not to 
stick to the roller. When it's hard enough 
not to show footprints, spray it again and 


oo eececccesecccccccecesoccscsesesees 


repeat the sprinkling several times a day 


cea Wisceeseesee for a week to cure your walk thoroughly. 


Seocccccccccccccccceceecece 
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use the solder 
that most 
home owners 
use! 


KESTER SOLDER 


For your electrical work, radio-TV, do-it-yourself projects 
‘always use the best .. . KESTER SOLDER. Send for 

FREE 16-page book that tells you how! 

KESTER SOLDER COMPANY 
4254 Wrightwood Avenue + Chicago 39, Illinois 

OVER 60 YEARS’ EXPERIENCE IM SOLOER ANO FLUX MANUFACTURING 


GUNK ce: degreases 


Cleans engines, gorage 
floors, power mowers, 
greasy walls economi- 
cally and sofely. 


‘SUPERSHOP includes precision- 
built 8” tilting table sow, verti- 


TILLING. 
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EMERSON ELECTRIC 
NEW POWER For Your Tools. & 


Write today for 
ls you the exact motors you need for your fools. 


EMERSON ELECTRIC 


FINE ENOUGH 


to cut a human hair 


STURDY ENOUGH 


No. 748 Long-reach 
End Cutter 


Here's the answer to your hard-to-get- 
at_wire cutting jobs . . . the CHAN- 
NELLOCK Long-Reach End Cutter. 
Gets into tight places you can't reach 
with any other cutter. Especially handy 
for electrical, radio, TV, Hi-Fi and 
electronics work. Precision-honed, spe- 
cially hardened cutting edges. Long, 
blue-plastic coated handles. Top quality 
polished forged steel. Ask your tool 
supplier for a CHANNELLOCK No. 
748 End Cutter. If he doesn’t have 
‘one, ask him to order it for you. 


Write for Catalog of 
Complete Line of Pliers 


CHAMPION DeARMENT TOOL COMPANY 


Meadville 2, Pennsylvania 


to cut 12-gauge copper wire 
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HINGES? 


QUICK! Hush 'em up with 
handy 3-IN-ONE OIL. Just a 
drop or two and away go 
squeaks. Dozens of other uses, 


S'IN-ONE OIL 


REGULAR - OIL SPRAY - ELECTRIC MOTOR 


CLOGGED SEWERS| 
EMEMBER THE 
COSTLY PLUMBING BILL. 
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Miller Sewer Rod, Dept. PR-4, 4640 N. Central Ave., Chicago 


ere | 


SAW SHARPENING IS EASY « 


A.B. McAURNEY, 5108 ellyweed 
2M4 rorutan SCIENCE APRiL 1960 


Hollywood 28, Col., Dept, 5-40 


Tornadoes: Giant Electric Machines 
‘ontinued from page 10: 

Something like oe 's lumi- 
nous band must have been seen by John 
Stevens of Silverton, Tex., in a 1957 tor- 
nado there. Out in his car, he had driven 
beneath a filling-station canopy for pro- 
tection from hailstones that reached al- 
most baseball size. Looking south about 
10:35 p.m., he saw the tornado as a ring 
of light about five blocks away. The 
luminous circle seemed to him 40 or 50 
feet in diameter, and an equal height 
above the ground. When the tornado had 
gone by, a strong odor remained, “like 
that around electrical equipment.” 

Rain of fire. A tornado spouted “fire 
balls” near Rock Rapids, Iowa, in 1932. 
“From the sides of the boiling dust-laden 
cloud, a fiery stream poured out, breaking 
into spheres,” according to the eyewit- 
ness testimony of George Reveling of the 
U. S. Weather Bureau. 

‘After a tornado passed over a golf 
course at Fargo, N. D., in 1957, reported 
Lloyd J. Byers, he found holes of six- 
inch to two-foot diameter in the ground 
—and a four-foot strip of turf rolled up 
into a ball. Putting his arm into one hole 
up to his shoulder, he could not touch 
bottom. Seared grass around the holes 
suggested that they were dug by tornado 
lightning, which must have been of ex- 
treme intensity. 

From 100-mile distance, one of the 
Cambridge scientists himself noted the 
incessant lightning of the giant electrical 
storm of June 9, 1953, that produced the 
Worcester, Mass., tornado and two others. 
Electric-field meters directly beneath su- 
perelectrical storms, near tornado paths, 
have actually tallied 10 to 20 lightning 
strokes a second. 

All the evidence adds up to indicate 
that electrical phenomena, taking place 
on an awesome scale, play a key role in 
the mechanics of a tornado. 

A major mystery remains to be solved: 
What kind of an electrical machine is a 
tornado? Does it act as a mighty natural 
generator, to produce its lightning and 
other electrical effects? Or, conversely, is 
a giant storm's electricity the motive 
force that sets a tornado whirling? When 
experts learn the answer—perhaps with 
the help of firsthand observations like 
those reported here—we may be nearer 
to conquering the twisters’ menace, 
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Brushes that are caked hard with paint or 
other finishes can be made like new with 
imperial Brush Cleaner. Leaves bristles 
springy and glossy—never flabby. 
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fortment Better Stampa 48: High Value 
Packer $3. Bersile, 438 'N. ¥. Ave, Brook: 
ins, 


C 
L 
A 
$ 
5 
F 
| 
E 
D 
0 
P 
P 
0 
R 
T 
U 
N 
I 
T 
| 
E 
5 


1 POPULAR SCIENCE OPPORTUNITIES K 


1, 8, seconds on spproval.| 10 BEAUTIFUL, Mint. British Colonies 
sulghtty deletive, oarenin prices age, with approvals. Bennett, Candor 2 
fed. peers Newart e.'WJ. | NY" 


PENNY Api Regardless “Cata- 
tome Roxen, "florsand Gis San Die 


1000 DIFFERENT Worldwide $1.00. 
‘With approvals only. Jacobsen. Crompond. 
Rew York. 


225 STAMPS For only Jet This mam- 
moth Yalue Includes Alrmaiis, Pictorials 
Stamps rom strange Countries catal 
fneip to 3ac each! Alba Approvals 
Stim Company. camden 22. N.Y 


Forals, 35,000 
Sa07P, West Bagle~ 


Closeout Free 
‘Stamp Co. 23308 Eutaw 
‘Maryland, 


8, Mint Flag sel. complete, 41,00, Free 
Uist," Brooks, (iags-T" Avenue X. Brooklyn 
33, New Yor sc ‘ 

FREE] Monoco Wedding Set. (Grace 
Kelly). 4g ‘Postage. Ai 


ovals, Universal, 
Box" 6, Kenosha’ 6-P, Wisconsin, 


DIFFERENT 0c «il 


Sling Mee 
‘Seition felhta, New ar 


DIFFERENT stampa (re Avprowls 
ariord, Box 48, acess Vilage Bs. 


“BIG, US Pace Tg Fret Bal 
Brome a 


First Aver Ouk™ 


SUNPRIGE: Packer ‘Phas Ot Maaniger 
ont ovals. Kaw Stamps, Box 


(a0 Commenore 
INO approvals. “Seidenbere, 


War Stam 
‘Sherburne. St 


PRE 1 
‘Schroeder, 1886 
Minnesote. 

Deg, RELICS © 


» ANT 
TNHAN oops 


FIND, buried bette roles, coins, Miver- 


SELLING 100000 ancient Arrowheads, 
heads. Tomahawks, etc” List free 
ywood.- Arkatisas. 


=UFD gag eg wih oro 
RY Se 
penny aparece 
se ey ae tae a 
ie Tae 
rag mig AB 
i athe BiG er 
Seer aie ES Rl 
a DIPERENT” copay 15 


vnpia 
Box 


‘Swords, piograea 
Miers Bax Sir"Miadie Village 


SCALPING Knife. Spearhead. Plint 
‘Thunderbird $4.00. Catalog Pree. Arrow: 
ead. Glenwood. Arkansas 
anAPRICA--Hand carved tribal figurine 
silpped direct irom forbiaden. continent 


Battier ruatameces 
gprige Ors cayprovals Ke'kB Box We | SuUnM, m= 
Pe ‘ 0. | International Wholesale, ox 3 
PaELECT ualy-Apioyal By, Sos | Sys 

colleting G8 aha’ Poreen, Kingsbury, [0 MINEMATS & PRECIOUS 
Groton 2, Vermont zi mason STONES 

“OMOON “Rocket including 11] different. | EARTH Science — Rockhounds Nationa 
ee See ee ba | ARE See kee ae 
Montes Boe vars Shickas' vo) 

ig, UNUSUA, ifaging, #1 U.S Je 

sguliicgpiey” aout, 

Gael, OAWe vailenn, 1oeei 


sporovie Hosen, i8-8\6tn Ave, Pater 


ag 
Peterson, Box 31, Be 


22 diferent 10s, with OS. 
Maine. 


Approvals. Stamps, Kennebunk. 


ONLY 100 Stam; 
$500. Bargat 


BS BERS, 
TUDE jp Doped, acy Dan 
pane ok anne ee ae Ra 

SEE PLM aa 
TRADE Jo, das wae oa a 

AAD Pot ESS 

mre! fone aii Sees a 

REG bute! Ss, 
Teo DIFFERENT! Amasine pe pan 

Hie octet Seman na 
ELD eWaShhigea i Gas 
Taine sk gyacon Kash 

eaieT NEE’ gre: Rest os 


acket cataloging over 
eed aporovats included 
jox 1811, El Paso, ‘Texas 
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‘nobbyist oF 
"be without” Pull of bar= 
‘exchanive items, ices. from 

SSuppiters ‘and authorities in. the 
Aleks. Pree” new catalog Jurt off the press 
Sours for the asking! ‘Write 


mae eee” Ratt 


RAW Gold bearing placer 
4800 "anion Renelpp. Bt! Ignatiane Mon 
“DIO fates iy Noah curing. Fag 1 North Carolina. Fabaiows 


festern Gems 
soi cola 
(GOLD concentrates. rich, a2 ounce A 
©. Mining “Go.. Wiseman. 
GOLD" Siver. Comper Ore With Cats: 
gp, 0c. ‘Gemco, Eimer ave, Sheboy 


yean, 
Tapidary and 


Seat rho Be 


PROSPECTOR! Lary trom, pet 
ORI od Shlittak 
Bee tee eae See ae 
Bec, cee had at 
Saas, ec aaa Ss 
Bae Reed Mince oo ‘aac Bo 
EB SS ta a 

ii Honntrs, COLLECTIONS 


“TRVENTING cab be an interesting and 
itable, hobby. Write Tor ‘complete 


Beulars ‘institute Gf America 
Deptt 30-B, 6ia-P Bt. 
ab ¢ 


TW, Washington, 


‘Ohio, 

SOLDIERS Battle of “Geiivabarg | 1h 
aisiatare "Catalog ¢)-ose. Busser ain- 
Intares, Box if, Wass 


WANTED — Cigarette, tobacco cards, 
wiite'Charies Say. Bast Bangor, Penne 
‘$0 CHOICE Oriental Seashells, be 
tully Goxed, identified $2.00, 25, 

41.00. Free aturenobbies catalou, 8. 
Sta doth St, Little Neck, N. 


nA MINIATURES: 
Hinite; share: nuerach 
Li atupe lag “ncrewariveg 30 oly 
eR ih Bena tanh cal 
2 PHOTO FINISHING, 
FUOTOCOPIES, ETC, 
jalue—Quality, Price, Service 
Ma White. 12 exp. (Black # 
Wnite)—S9e- 30. GI!t Photos—4i.00, "Moll= 
day Dept. 17, Box 68d, Denver, 
Colo. 
‘A doiticl Value—Price, Quality, Service 


‘20 Gtit” Photor~si,00.” 12" expodure rolls 
White) ve. Color or Binck, & 
Photos, ‘Dept. 12, Box 


sare rolls_a0e,_ Wi 
ncoin ‘Studios, "Dept. 


By 
Tor $1.00. 
Box'13, ‘Lincoin, Ne 
ROLL Develo 
gone Sig 12 
i 40. Magner 
Phundelpiua Senay vant 


Cora ori 
inte’ Went column, 


ENLARGEMENTS! Eight 6x77 oF 1 
sults Tromp nevatives, 1.00, Wart, Box 
iby Lathe ok are 


Satiatagtion 
Service, Box 


INTRODUCTORY Special Procesing 
Fioo Kiadacolor exp. complete 42000 12 
‘Slack ‘and white 8 jumbon toe 


es Te aS poe 1p folders trom one 
pegative ‘or ‘picture, fuarantecd. 
‘Guality Ptiotography. Hi rz 
38 MOTION PICTURES. SLIDES 
‘SOUND EQUIPMENT. 
TROVE, Cyne Fam 8 mm roll ga. 
Pree 


sez 100" 
Hime, 2 afew Lots, Brookivn, 


WAMOVEE Film! ree catalog! Eso-H, 47th 
molly. Kansas City 12 
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10¢ BRINGS bis 


new Cine Manual tor 
she Smim-1em. 


le Maker. Save $$$ on 


oan Ma a Sh 
i ey 
cea wa ees | 


1GMM Sound shorte, Tremendous as- 
oximent of features. $16.50 up. (Used 
jon sound up. Cats- 
oe. Abbe “eons a at Peet Rall chet, 


PREE Bargain Bulletin of Smm, 1omm 
ent and sound Alms (specity size) Izom 
Gastle, Oticial, Looney Funes, etc. New 
and. lised "shovts and” features, World's 

‘peices. Peer= 
41S Lextngton ave 


TAPE recorders, Hi-Pi, components | 
sleep Learning Equipment, tapes, Unusual 
values. ‘Free Catalog, Dressner, €9-02 114 
Street, Pushing 65, New York 


PRER Catelogues, 5.000 8-16MM_ Puims. 
international Plims, Greenvale, New York. 

BARGAINS 16mm sound features, shorts, 
pedner, 8100 So. Taiman, Chicago $2. 

REE every month—Blackhawk's news- 


waber=size ‘extalog Gram. Lemm~ movies 
AL color slides. ig 


jectors. ‘Blackhawk Piims, Davenport 15, 


_ SPECIAL, Sntertainment—8 mm, "baw, 
y9 feet 912.00." 46 mins baw.” 100. feck 
$20.00 Tex, Box 486, "Feriainal A, Toroato, 


Gata. Sereeacaiarsiacis 
AUNUSUAT, Values A components, 
apes, 


quota 


ape recorders, Catalogue, package 
Bua AIP ‘t 


Bi-08A Viewer 


4 CAM) 


GAMERA & Projector repairing Trebor | | 
puterarivet, #.", Wow 188, Fort Lander= 


th 
Heh: feltams New vere 


iait4, PAGE, Photographic Bargain Cy 
log, Hstity thousands of photographic bar 
cuins. bend ge for Jour copy, created on 
Mt order, opt {Ck “Geniral Camera 
Compa Wabash “Ave.. Chicago 


rill 
5 MUSIC: iSTRUMENTS 
SNS Noat Wheres 


"SONGPOEMS and ivrics wanted Mai 
to: Hinan Abey ine. 1630. Broadway, 


Now York 19, 


for 
Makers. Dept. G38, 8364 Melrose, Holiy= 
wood, California, 


POEMS Wanted! Best songs recorded | 
Free with 7-plece orchestra. Melodies wiit- | on 
fen. Send poems, (ree examination Sone 
makers, 1403-8 
‘SONGWRITER: 
(gete_ out, song sorane Share’ royalties 
fo, fed, "Seng poeaa: Squgwriiers” Asse: 
653 New York 


FIX Typewriters. Free_ Re; 


Home operated Temit 350. for 
iaining’ Pree Course ehd Agency Appolnt= 


Ou 
‘Success with our help. Free bro: 
Notional Songwriters, Guild. PO 
siE. 0: Fl 


fot. thes, ‘Tarentum. Pa 


home. Profable, fas- 
Temperatures and humidity 
genditions orchids need. Free—Full  de- 

‘Orchids, 100 8 Vermont, Los Ans 


Box 


SSBION AL ser anh 
sobewriters. Colonna Enterprises, 
Beas Barbi. Cait 


| MAKE Extra Money—Bix Cash Commis 
sions plus premiums for’ you and Sour 
New | Customers. sell adverusing Book Matenes 


iy sales, big epeat business 
Free Master” Kit raakes selling eagy-=n6 
Seoerience neccesary. Superior“ Match, 
cuiywood "Jokers. | Tofiunat "000 Green mas 


Tiunate 
et, Holywood 7) saso00 WEEK raat ponibe Eat 

fc pare time with fascinating Printing 
Retiod "SS starts yousend fo mee 
How. Pree Confidential Pacts and ‘Vale 
bie Sarmpiss, Sereen-Print AL Los Al~ 


introdcto 
HG Wecord’Hesearch: tt Hai 
Syn 6. New York 

RECORDS. Steio, Monaural, Big Di 
oust Write Novisin, ox Zit, New York 


Ft, Brook: 


30 RADIO TELE Baek Mi Ss Se aa hee a 
puere = ENT __| cameras, ich, nero Fadios-phonos", up: 
RADIO & TV Tubes at Manufacturers era howiewaret, “hardware, Gower 
prices! foo%, Guaranteed uratd Rew So | oot, iuaeage musical instruments, garden 
11000, Ne Rew Jersey. BEX | cthers. 8 Floats of Name Brande 


Reflectors, ‘Telescopes. Picture Ca 
‘Meahn. "Malden 48. Mase. 


PRE! Giant wholecale catalog of else 


HOt ote, aa 

Enent pite tsi! Apuet 

ae a 
eee 


tronics, Mil ransiste. sciatic, hobby, 
Write: tektron, 1318 
10, Mass 


Citizen's Gand Tn- 


Gotten "photeeraphic 
Eoin novels: fons 
Brered Ave Gh 


” WALKIE Talkies. 


atmatton™ ise. Biectronie,” 13444 West | Calitornia. 
Memienole Peta OPERATE profitable mall order busi. 
nest Write Waiter Service, 4150-8 East 


‘Hath, ‘Cleveland 8. Obie. 


|" IP You Like ‘Motorcycles And Money 
ten stad sor fiafley-Davigson Dealership 
Book “6 a franchised 
Sealer ‘of 


‘eld, Sto 
CRYSTAL Radio Kit $1.00: Preassem- 


ied si 25" Phone #45" Catalowue Clearce | ator Scoutets Tiere’ a chatiee to" owt 
Gosia! Company, 2868 No. athe Milwaukee | Puxte"oqe Queth 


Pestment, "he youth, mas 
to explode and te next few venrs 
‘vo cash in ‘on Ite W: 
‘Book Foday.” Ha 
pany, Dept. PS, 


‘$2 Wisconsth 


ELECTRIC Guitars, amplifiers, whol 
ieee, wtnee- Carvin, PB Covina 


{gS HORTWAVE, 


AVE attachment receives ne | 
nperneterotpe ted: | 


Sompicte 4.08. postpaid John ‘Ditech, | 
Pra a New 


Avenue, Bellerose 2, 


| ies 


SONGWRITERS! Protect your ideast 
Hold all poems, songs! Write for safe, eor~ 
rect procedure! Song, Service, Dept: PS, 
139, Wein, New Work 10. 


Save 00% 


PR Yo ‘Own TY. 


tron, 20-5 West 42nd 


POEMS Wanted tor musical setting and | 
recording, Send poems. Free examination 
Crown Atualo. Gompuiny, 49" West 32 
Street, New York 1 


ACCORDIONS — pip Models” Logeat 


qitouit Brees Save up ta sy Bree 

fe Ueial. Trades accepted. “Big, color 

Nog fre, Accordion » Manutaccurers 
oa 


57_ BUSINESS 0 


‘sample ‘Free Spray exotic. Velvet 


SOROS five. sHktse Share $23 milion 
dollars pearls the New Songwriters, Boag: | 
pets, Any" subject, songs composed, pul 
lished, promoted bi, largest frm, ‘snform 
toh. appraisal Pree. ‘Seng Nordyiee Musto 
Pubilshers, 600 Sunset, Hollywood 20PS, 
California: 


_ POEMS, i foe New 
Songs and Records. Free Examination and 
Appraisal. seud Poems: Senecratters, Ack= 
fen Station, Nastvile, ‘Tens 

POEMS 

recoraing, by america's 
Studio, Send, poems, Free. examination. 
Five “Star Music Aiasters, ‘64s Beacon 
Buslaing. Boston. 

GUITAR Making books plans imported 
woods, toois, List ide. Wildwood, 10 East 
Tih Sree: New York 9. NY 


“ EMPORT-Export_epportopity. proftabie | 5 aastihing”” PlorStattsaty hot 
world-wide. mail-order business trom | Angeles 61 
Tone. "witout capitals or travel sbised: | GROW ving” Miniature Forext (only 
Hitabiahed ‘world trader ships: instruc: | inches Wight onchund that eats fasts 
Tae or to-ak asec: | Benet mes coer, oranare 
tanscteeary Si 
Stet An aoe 
11 000, NEW Prospects Daly Baby iec- 
ort Shoes cine eli Batlorder: | ees. Dept abe rua 
ce Iteraiure "Write" No-Co-fo, | YREE Picture Polder, “How tn Make 
| solo "ventip Spmretins, Bectyarg, Retes 
; Orde inet | {ogy tatinwotmal™ Oakhaven i," Ceuar 
eshte over gl ramuactrer expr: | 


te of ‘Complete import proce- | _ BIG Mone;—Operate own Pix-it Shop. 

Gares. ‘international drop-ship methods. | Service" housebold appliances, motors, 

Capital unnecescacy. Free delally Asso” | mowers, cas skates’ ele Pree. Book 
Box 5068-8. Sioux City 4 


envelope addressed accurately 
ice. We have capable 


YOUR 
reggonabis= Pat ser 


FREE Book w00 Odd. Successful Bus 


Bdarecsers 1 * Glenwas nesses” Box 1001. Beanston, 
Box 6508. Cleveland 1: Ofto. | BE a Notary, information” si 
sibs &. Sora, Kansas Clty 8, Missouri.” 
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FRANCHISES make profits! Operate 
yoUR Own independent tranchised Suainess 
As distributor. dealer (or agency. 
Nationwide opportunities. Natioual Franz 
Chise Reports te tse reso 

information Fegardins the boom 


Franchise Reports, 
gan, Chicago 


528, 383 North Mich 


Yor. 


PIANO Tani; ruickiy a 
tremendous Bed! ‘Manica Ee armies 
ot Plane ‘Tuning, “Champaign 

Grounded 1935.1" ies 


ome, 


ire School 


siinots 


PRE Sample Of The, Secret Hey tha 
pay mae Milions in Mail Orders Pe a 
ails reveal bi 


import ‘Mat Order 
fered! Mall Order Importers. 
ba) South Broadway, ‘hoe 


COUNTDOWN. Captaris Money — Sie 
geo? Information ree. Contac’ 

24 Glendale Rd. Newport. News, 
METALIZE Baby Shoes: Repair Do 
Rebuild. “Batteries: Catalog’ 713. ideas 
Free. Universal, Box 1016-5, Peoria, illi- 


ols. 


WANTED Aten Women Fane tat for 
us at homie, Pull spare time. Doesn't take 
Up “ipage Werfignish. evervening Sker= 
‘ood: ‘Dept A5. ‘Monmouth, Maine 

LEARN Appliance, service and, repair 
Motors, waters, rettigeration. cleat 
Srerathint ree booklet Appitince, tos! 


‘South Verinont 


y Dil 
cameras, "Watches! “Stee. det 
Gomoaty, UatoPs-soun Ave.s Brooklyn 


pean iy Sap hrmon ath Der: 
‘Rhgton 3.W., Washington 34, DC. 


LONGEAZED Concrete potter made 
without molds Patented méhod.” ceme 
Tery “products,” novelties, tiles. Basement 
Teak-seaiing, Money-making projects. Book 
Jet, detatla free. Men ‘oniy. ‘National Pot 

(orien: Grand Raplas, 
{_BAKE New Greaséicss Doughnalg in 
Kitchen. Sell stores. Pree recipes. Sum 
wieo Bouthisth. MinaespoiteT, 


‘Maile 
made easy. Individual setup. service. Not 
just. wistructions stermes, "182 West "43 

York city 


ri Ty Motels CREO 
suiutions. Complete individual setsap. not 
ve rater vHicrimes Advertising, 152 


(aaa and sepeciaily, for besinness) Be 


ree. ‘Tasker, Box 2131, Alexandria. 


‘PRE Imports Prom Overseas Particu- 
jars’ Bree." Buaseng "Imports, #28" Puller 


fio dlspreves te 

iis, Gtaateen, ut 
STRIEE Ty Rich oy, Hoe 

set rises! MY "sie 000 yearly 

Bae Gur eer cs “ictal 
own Buti ve, Fens, Mende 


‘MONEY Making Machines for sale: 
roven performance in thowsage of shoe. 
‘Saw and Lawnmower Sha 
Sree‘ uettiute Man’ Manufacturing Com 
PARE, laf Stockton “Avene, Sa Jose 28, 


34 1p TWO Kage MamTactaring Con 
quate Proaucts Ro Selig “Catingsc 2, 
{aos Fremont. Rapid City. South Dakota 


IMPORT, Mail-Order Ip Booming. ‘Tre- 
mendoug. Money -Making Opportunity ‘Of- 
fered.” Pree information. art. Box 
4123, Panorama City, Caill. 

NATURAL | Molaing Rubber 
‘Buick Fyee" Sample. 'W. Wooley, 
Sena. Bei 2 

ERATE Proptable “Law Coat” Maik 
gder Business! Liberty, 210 Fifth Avenue, 

(ow York 10. N.Y. 


x 


Bal "Treyeo. ‘North Tonawanda I. New | Bravewater, Mass 


a QPPORTUNITY fo earn $15,000 


farpeil «and 
Titinos 


RE-Cast junk batteries into new. Latest 
achievements. Battery Laboratories, Bayou 
aBatre, Alabama. 


‘Box 943A, 


bie wal 
abai Chictgo 2, 


SELE Books by mail, 400% promt Hoval, 
Box S64-Mc Cleveland 21, Olt. 


OPERATE Profitable Mailing [ist Basis 
ness. Write: George Lenhol, Lincoln 1, 
Nebraska 


LIQUID Rubber, $1000 gallan- 
Bree “Details. Sieece Bron Bok 
Bloux Pails: Bo. ‘Dak 

‘CANDIED Popcorn and Chip 
Equipment. eakina. Box fi3-80. Springs 


oe MANUPACTORER Fin Lares. Pas: 
tie, Hone better 20 Models. penis. Free 
elreular. Lawrence, 


ig. 
eas. 


~ $100.00 WEEKLY 


RELY opens rome, Wanee a 
‘worms seilless wi fess. Charlie Mor- 
Box. 1100. nly Plorida, 


Readymade mailorder, 
advertising, 1088-8 

Springfleld, 1inols. 
‘SELL By Mall, High Tacomel Eve 
Burnished. Hevin's, Box 083, Okla 


oss GUARANTEED Fin Rimage 
Samples’ $1.00; Dozen $700." Scheall, 


ming 
ty ts 


ge, Cpportyty ie Your | S68. Dulib mins, 
paca Business. Free | 8 MONEY MAKING 
18 HB OPPORTUNITIES, 


DETECTIVES —Work home—Trayel, Bx- 
pence, thneceanags Detective aruea 

‘ree. Write. Wagoner, P2128" West 
Sith, New York 34, 


PLASTERCRAPT molds, liquid rubber, 
plasters, 


Hocks, candle ‘ippiies Catal 
free Jayhawk Plasiers. Bie 


‘TRITON knows plenty! Tells much? Get 
fresh information’ regarding many new 
business “enterprises snow services. Rew 


ies Unlaue Phan. Samy 
Sh Ge Satlana, Celtors 

‘OVER $3,000.00 Monthiy Net Profit, mati 
selling! Proot Pree! Torrey, Box 768. Largo 
Ye Ploctaa fe 

MAKE flexible molds Cast plaques, f= 
urines: Pree sample. ‘Tooker, Iatsea Pals 
Hew. Hamilton, Ohio. 


‘MAIL ‘Trade Magazine has joneymaking 
tunities galore, Sample Ze. Honora, 
‘ips Greenbel 


Lert, 


Franchise “Reports, SP: North 
Michigan, Chieago'. BSS 
LEARN Appliance service ir 
ior rather resrieratin, leaner 


5. Finest, ae REE ai Be 
satire, Ohga. PERE, 


ial Eau meat Buy Rech Seat 
‘00. Haskell D. Boyer. P- 


SPort Werth 1, eras” © 


seen ented.” virgin, territory every= 
aa on, Sight, ood commission, 
fue it wrdwnre ‘stoves sid, house: 


‘Meal, Siozawe Bins. Portabie] 
Saad Springtake, Ballse 3 


"Shoreland, 
Euice Salah, Chere 4, 
$290.09 WEEKLY Busine Gold. D'Amico, 
2a°North Wabath-B Aves Ghicayo 
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A NATURAL for sporting goods, boat, 
hatdware, auto, dealers. service tations, 
srruilions ingiiduas‘Desame “dealer for 
Station's number one tampine ta 

Samp in fast one mingtel 


scan 
ge te 
fav ead a zi 


MARE $5,000 searly sparetime raisin 
uit chunchnias!“nitria ster Fee Book 
ie reveale proved plans. Write: Pare 808 
Mt. "Pieasadt Boad! Toronto %, canada 
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CANDLEMAKING, Terrifle Hobby. Great 
Business. Learn Yascinating molding dip- 
ping creating and decorating candles for 
Yeat-'round.demand~hoildays, birthdas, 
weddings. anniversaries, Ail Events. Spare 
me fun’ & extra Income now. expand to 
colorful ‘candle shop later. No, age. limit. 
Write for Free Pacts on home instruction 
method. Candlecraft Institute, Dept X51, 
Fallbrook, Calf 


MAKE Terrific Money During 5} 
‘Time! Take orders “with colorfully ifus- 
ated cutalog of toys” jewelry. all-occasion 
ards, ‘collector's. items and" household 
Rudgets, Work your owns hours. No ex 
ence necessary” Excellent for direct sel 
‘or parties, For free money-making’ ca 
fog, Write: North “Star. ‘Dept 6-38, 
Bait Fifth Street, St, Paul’, Minnesot 


MONEYMAKING Homework! Permanent 
employment fe Commissions! 
Hitwen, 1901-11 Hoe, New York 3 


UNIQUE Homework offer. Ralph Wal 
Products, 1071 Linden, Zanesville. Ohio. 
BIG Profits In full time 
art time. Bree ivlab, Box 21, 
bridge, ‘Maryland. e 
CIGARETTES—Make 20 plain or filter 
tips for ve, Pacts free. Moberly, Box 91%, 


GWensboro:_ Kent 


REFLECTIVE Sign Letters. Samples Por 
gyno. Bz-n ‘olen Letters, ‘Pelt Late, 


MINK Ralsing information free. Com- 
plete. Lake Superior ‘Mink Parm,. Su 
Derlor Ki. Wisconain. 
IN 1952 1 was unemployed, broke. Today 
‘o00" home, drive. Gnd 
Cole. 217" West 40th, 


EASY to start rubber stamp business at 


home th ‘spare Lime. Make up to 49.80 an | 


hour without experience: Pacts tree. Write 
to" Roberts, 1812" Jarvis, Room CR-I-D, 
Chicago 36 

SENSATIONAL: Moneymaking. 
mation, Details Por Stamp. Empaon. 
Pearl, Jeffersonville, Tndina 


START Big-Pay business at home in 


Tafor- 


fo haason, 
Shicago 36, Hiinois 


YOUR Name on our Giant Mi 
brings you moneymaking ad 
bffers galore! Bend asc today’ Direct, Mail 
Service. Devt, OM, Box Béi, Bakerseld 8 
Callforina 


$200.00 MONTHLY. Spare Time, With 
‘tablecaw. Write, Holiday ‘House, 1222 4th 
Pinin, Vancouver, Washington. 


ry 
inf ah Hoes ul 
Sour’ crop. to us!" Monéymaking. Booklet 
‘fet Hed Wigelers, Warsaw 3, indiana. 


OPERATE home Mall-ofder Business 
Youteek Printing, 4444s Ute, San Diego 
Vrecatt: ‘ 

‘$50,000 YEARLY Possible. Distribute 


aglen eradee pour, ezHtapy. Write Aide 
‘Southeld, ‘Michigan, 


sine MORTREY: with 


hing List 
her mail 


ack. 


nikaan” Me North summits 
South Bako ied 
MAKE Money Clipping Newspapers. Far 

oe CE TS bee 


‘Coluiabus 8, Onto. 
BOSS your own home business. Profits 


rtd iuog! t= Make. distribute, stun 
tine ‘shelicratt jowely. Sele tel, wher 
ever din ‘etatis 


eat demand! 
itee:“sieliceatt. Dept’ & Ban 


ma city. Florida. 


WE Want permanent men to make $4.00 
or more. per hour assembling our TV 
SGnak-rak™ (Trademark) at home. infor~ 
mation 8100 to eliminate curiosity seekers 
StGbat: Proguetions, "P.O" Box oi. Bir~ 


‘shoes, Make jewelry. novel- 


PLATE bal 
ties. Start with 100 refundable ‘invest- 


ment.. Pree ‘details! Jo-cu. 48-a North~ 
West 70th Street, ‘Miami 86. Plorida 


"$50.00 SELLING “State Map Station- 
ery" Chegwidden, Box” 182-8,” Dover, 


ew serses 


‘| 


—$10,000, YEARLY Possible, rals- | 


A BUY IT WHOLESALE 


tools, housewares, hobby 
‘details Associated Whole 
rs, Box 2068-C. Sioux City 4. lows 


NEW Multicolor Wholesale Catalos—au- 
tomoblle eatalog—and others. Housewares, 
pplianees, Feltigerators. freezers. wash 
hu dryers, ‘television. radios, furniture. 
Clothing huegage. binoculars, 

raphe. recorders. cameras. projectors 
[Spewriters: sewing machines: power tools 
tops sporting goods. watches, Jewelrs— | 
ame ‘brands—Huge discounts. Poste 
Selbyeo. Deeatur 167. Iitinols. 


“Cameras, 
‘Bpewrtters. Te a ae Dis 
liers, ‘Tools, Clothing, ete 
founis to 60%, Buy-ttite, Box 288, Haw= 
thome 3, New Jersey 


FREE dollar certificate Buy telescopes, 
hist! equipment, power tools. ete. direct 
From tanufacturers” representative. Send 
$00 for 128-page ‘catalogue. NB. Manu- 


ftcturers. 316 Eldridge St. New” York >. 
‘WHOLESALE! lareest_ supply. 
Buy rom 257 American "Bu Taba: 


Rese ‘wholesalers. Tallormade sults {rom 
Hong "Kong international Buyers, 216-8 
ackson. Chicago 6. Tl 

2.000 PAGES Wholesale Catalogs! Write 
Most, Box 47. Newrk. Obie. 


I direct from factory buying source 
Money’ Sack wunrantee. Sines. a38 Pullon 
St ialameste, eh 

‘socks. 40°) discount. 
1st “Bor Piss. Burlington. We 
ELECTRIC Guitars, amplisiers, whol 
le, Pree Catalog. Carvin, PSW, Covina, 


Free 


SSE iiaen weed aia gare. 
SAVE Money Lowest Price Anywhere 
CAE Mae” fame’ Race AMIR 
Gee a ade ee ARs eh Soe 
Wislsd nabs, Sn alone nl 


Save 


100.090 PRODUCTS Wholes 
6571 Pree Cataloe Offer’ ‘United. Whole: 
Haters “1365 Broadead, New York 1K 


Imports Obtain. “Selected. Foreign. Trade 
Hints! "For Tops Profs. Only $3.00. bree 
torn etter “interama Mart Bot’ Waa4P, 


Miam! Beach. Florida, 


“LATE Modern Manulacturi 


List’ Pree Chemical Service. Martvilie 
New York 

BEER: 7c quart. Old German, brewing 
secrets. detailed procedures recipes 


"Jao Colleges Berkeley 


Chemist 


“sits, Tampa, Pirie 


LARGE Formula Catal 
prises Western chemical. 


hone: | 


FW Liguld casting. plastic, lear, cole 
on Zeal flowers, butterfles,”pho= 
foe coins, Send ‘S30 for two, handbooks 
How to Cast Liguid Plastics” and "How 
to Make Extra Money at Home.” Casto- 
je. Dept. D-102, Woodstock. ll 
SAAMINATING Supplies. Price List Free, 
7 Beacham, Bverett 


SOLEXIGLAS — Any thickness ~ 
—Colore—Cut to, slze—Clear Rods—Tub- 
ie. Mccinrin ‘Plastics, 0. ‘Box 168 
Hanover. Peninssivan 


MONEY-Making Opportunity. 
Plastics New Fast Streamlined Method. 
Free Information. Triaipha. Dept. HA, 
680 Mammoth, Van Nuys, Calif 


‘Sheets, state thick 
‘pest colors. Plastic, Box "33s, Kearny, 


PLASTIC and supplics for laminating. 
Galamco, a" Center: New Haven, "Cons 
ELECTRIC Laminating Kit, 
Profitable. Details, Bi 
Kalamazoo, Sich. 
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Easy, Fun. 
hurry 330 Hast Centre, 


‘Book Of Science Exper. 
iments. formulas, and. Catalogue of 


oratory Supplies, “'Oniy” ise.” National 
Scientlne Con Dept. FS-4, 13 5. Park 
‘Avenue, Lombard, iiitnots 

36 RADIOACTIVE isotope experiments 
for 41.00. Atomic Researeniab, 10iiT Ven 


ice, ‘Lon ‘Angeles 34, Calif. 
(CHEMISTRY -Microscopic-insect 
ferflie Rocks Minerais-Sets, Com) 
LiteraturesAmateur” Chemist and 
Blofogist, 208 Bast Eleventh, Kansas City, 


CATALOG With 3060 Tiusiratjon 00, 
Laboratory Materials, 7310" Vincennes, 
Ghicase. a 

EXPERIMENTERS: — Searching Por 


Beonomically Priced Chemicals Aud’ Appa: 
Fata atalog~a5e.. HaKenow 
Laboratories, ‘Manitowoc. Wisconsin. 


tuber Write, 
Cambria Heights It, New York 


CHEMICALS and apparatus for indus: 
fal analtica ain "priate aboratorie 
Go. Ite ME. Hope Ave. Woche 0 RY, 


V UNUSUAL, Chemist 

igtal are chemieats: cheapt Cataloy Boe 

National, Box 183A, Palo Alto, Call 
JLLUSTRATED Catal 

forbes Evaiston, Wines," 
ROCK-A-Chute missile Kits, 

tors, ‘Rew itfustrated catalog 

Hocket Company. Waups 


Wise 


QW A Microscope? C 
Catalog: Blo-Cratt. ine, P.O. Box oF 
Salamis Fis 


IMMEDIATE science supplies can be 
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80-10" Hillside Avenue, Jamaica, New 
York: 124 West Zara Street. Mar 
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sen) Burner with every 65.00 
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tune income. Low cost home trainin 


‘Transportation Puturen 
Street 


Oa 


‘New York 


A ae Ris Bel — fee ~~ i - 0) om—_—™=—OW YTro 


x POPULAR SCIENCE OPPORTUNITIES K 


sell famous Hoover Uni- 


Bic 


COPYRIGHTED Reports. Best paying 
companies travel, adventure, prombtians 
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BOOMING Latin America! 
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American Opt 


gud paces 1, 
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Box 4012, Bal 


MEXICAN art goods! Free 
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fbie, Mexico Git 
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"GOLD or Silver letters, numbers Win 
doves, Dots. Trucks 1° to 8 300% Prost 
SePrce eines Atuas-U, Bor 648," Oak 
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‘MAKE Extra Money—Big Cash Com- 
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‘money, showing “na- 
Fae 
Shows, “Attaches to 
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‘indianapolis 6, 04 
BECOME Tax “Consultant, Graduates 
‘cart 61.000-83,000 ‘every tax season pre= 
Batane ceraeme epeninan, Stare approved 
Giton mseitute, Lakewood 1X, 


Intersate Tratnine 
‘Dept. Bed. Portland 13, 


|, EARN While You Learn Auto an 
‘Mechanies. Master this aie Trace, 
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Tenn, 
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through home studs 
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me Steals 
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(_BOOKKEEPERS—Operate Your Own 
cDalaicRweag Soplem Ets, Box Qe, 
ear eae 


COMPLETE Your High Sehoot a2 Tome 


in’ spare’ time. with Gl-yearcold. school 
‘Texts turnished. "No classes. Diploma. tn 


formation booklet free. America School. 
Depts tks. Drexel at ith, Chicago 


LEARN Civil and criminal investigation 
at home. Barn steads. wood pay institute 

ited Science. 1920 Sunnyside, Dept. 234, 
‘Chicago 40,1 


Jee, Milicns’ of veltines."new and wed. 
fain peices, Books bought. Est, 1902 
Eaag’s chligge. Book "co PS, Com 
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ANALYZE Handwriting tor proftt, pleas. 
ure. Free sample lesson, catalog’ reveals 
laa, Write lune, Tae, Dept. 1, Springhela 


CIVIL Service, Training for US. Tests 
Get full information about this feld; home 


Sits preparation Yor igh. rating, ree 
Bookleb. Private organization. "No ‘obll 
Hon." Franklin “Institute. Dept.” Vee, 
Rochester 4. 8 


SECURITY. Cucralive career. State ap- 
proved ceruficate “Homestudy. Complete 
Browtam. Psvehology..Mutrition, mental 
Kcience, elated selences. Earn degree Free 
Iteratire: Pavchonomie Research Genter 
1215'N. Highland Ave.. Suite 205 PS, Los 
‘Angeles 38 


fatalog 
DYNAMIC Singing, 


‘Speaking. Self 
‘Traine. Thrilling! Candela -Voco-Rec~ 
rds, 2018-¢ Fifth Avenue Sovth, Minne 


‘polis 4. "Minnesota — 


STUDY at Home for 
ment. and ‘Spiritual unfoldment, “Syeter- 
AUC gif “Metaphyaes or Metantrat- 
Worries. Pree Booklet. Correspondence 
Only. “College of, Universal “Truth, 23 East 

keen, Dept. 7, Chicago 4. tilinois. 


STUDY. Law Stenography, Court Re- 
porting, Send. £00) Tor book: Manuel 
B'Amaral, Box 103) Providence, Rt 


“TRUTH About Correspondence 
lewer,” Hecognized? State laws, Charters 
Controversial! Details Pree Aurie. Cen 
‘fal Valley, New York. 

‘SCORE High on employee selection and 
promotion testa-celvil service ang industry 
repare fy for better, jobs 
Crammwel ‘Adams 7. Massa: 


yersonal advance- 


“EARN Diploma through, Correspondence 
ip auth, Correspop 


Hon. Box 374, Washington 4. D.C: 


‘STUDENTS: Make the highest grades 
Gunranteed Methods, #200 Complete. The: 
Sdore eilly, 408 Maney Dr. Newport 
News. Va 

LEARN Real Eviare Business Fast. "On- 
umited opportunities. Beonemical home= 
Hina’ oie Particulars Pree: Ootden 
Howard nelitute, 922" Glover” Building 
‘Kantas city 8, Missou 


LEARN While Asleep: develop Confi- 


agcice: Bynamie: wht Buwer, Control Fen 
ates, '4frsnaitional "Sleep" masual 


=, 

Soyo 
he alin a RS a 
eee Benes 


STUDY High School and College sub- 

chat. home. Pree’ catalog. ‘Techie 

ining Service, Dept. 14683, Brooklyn 
New. York 


“COLLEGE Outlines, 
backs. Pree Lists, ooh 
Racine. Chicago 6. 


‘Schoal Paper- 
fiers arnt South 


‘Ree. Buquoin: filunals 


LEARN Touch Typing—Past Effective 
soc. Box #7, Westview, B.C. Cansc 


6 CONTESTS 


WAN, conten, money. General, Contest 
Bulletin ives hundreds of tips. Lists cur~ 
Tent contests, rules. Sample magazine 2c 
General ‘Contests, 1609°A East’ Sth Du- | 
futh 12, Minnesota, 


u DETECTIVES 


‘DETECTIVES—Work home—Trayel. Ex. 
rience. unecessary. Detective ‘Particu: 


re. fee. Write, Wagoner, P125" West 
‘bth, New York 
DETECTIVE Profession Home Study. 


patie, Gerlgeate, Future. Box s1197-0. 


fornia 
DETECTIVE. Training PHlipg Sect 
Service Srstem, 1917-¢ North ‘Kenneth, 
‘Ghicago 3b. Hil 

‘DETECTIVE course. Credentials. Di 
Joma. Free information. Southwester 
Institite: Criminology. Bok 2117-B, Law= 
ton, Oklahoma. 


to Educa | 


{8 LANGUAGE OUTFITS | 
READ Russian! Homestudy textbook 
$2. Slavic Library, 3330" Thirteenth, 


Boulder’ Colorado. 


LEARN world interlanguage endorsed by 
Bnesco, Free lesson, Esperanto, hiddieton 


ta! (200.000 Mailorder Book: 
fhworm!- D. Dickman Compaay 
Jow Springs, Missouri. 


WHERE To Buy—Over 1 Million Busi- 
ess! Listings ‘Avaliable!!! 3" Por” $1.00 
Mcqueen Enterprises, Box 2484, Portland 


EOreson. 
51 SPECIAL SERVICES 

NAME Service: Hundreds of Beautiful 
Names vou have never heard "Baby's 


$100" Name Service. Kent, Oblo, 
a AUTHORS SERVICE 


WANT Your Book Published? Learn bow 
xe publish, advertise, promote. distribute 
Mans successes ‘Pree booklet PS Vantage, 
120 West 31, New York 


WRITERS! Be Published Authors! 
lultstrated brochures explain our publish: 
Ing plan: publelts. promotions. 

‘editorial ‘apprateai of your 
fhetion. ngasAetion) Send it 
Scott, Exposition Press, 388 Fourth Ave: 
hue. New York 16. 


MS ADVERTISING AGENCIES, 
Bie. FOR ADVERTISERS 
PREE expert asi 


ie. 
‘Chicago 4 
ADVERTISE: 24, word 


‘arenes 


Newspapers. $9.50 
Barca ioiii-P springdela, Chicaro 
REE] Red-hot book. “More Profit From 
Yue Adversiainn °Lse est Mail rer 

ms Newspapers. Adservice, “S16A 
Somnelia: Chicaso 


SOMETHING to sell? Write us about it 
and let. us help You with a classified. ad 
Fle ell reac 7 lion pee oe ‘cuss 
ont this magaaine: White today tO 
Kells. Classified Adv Mar. 

Popuiag. Scuence Montniy. 88 inet | 
Aven New York 118, 


‘CANTOONING, SUG 
PAINTING, CHALK TALKS 


“CARTOON Your way to success! Inter- 
nationally. Enown instructor. Haye Burne, 


FINEST Commercial 


Quality Rubber 
Stamps, -3 “Lines, 
FS Box 537 


‘$100. Fast! Bvero 
Phoenix. Arizona 


‘TYPEWRITER Ribbons 0c Guaranteed 
fully inkea-send com. machine “name. 
Knickerbocker, 90-26 Parsons Blvd. Ja 

NY. 


INDEXED, Cushioned, 7 lines $1.00, 4 or 
5 lines $1.50, (Seript, Print or Oig fm 
lish)"Pree Stock Advertising Stamps 
Clreiars, Type Chart. 1 Day" Service, 
Youngers_stamp Shop, Princeton, tow 


PREE—Rubber Stamp Catalog, Martins, 
1425 Major Drive, Jeffefeon Cl, MissoUrL 


Ere. 


ialogs. Postpaid printing, Rube 
‘DM Press, ‘Sebastopol Calif, 


Wet dard St 


‘New york Cy 


1,000 BUSINESS Cards, “Raleed Let, 


ters $5.95. Samples Pioneers PB-4 
Island Park, New York 

FREE Business, Printing Catalog, Sam- 
ples. Howpeint,.733-W Eunice, "Webster 
Groves 18. Missouri 

100 63, Envelopes. 10g, Sijxais Letter 
heads “printed, 235. they. HS, 


Bilisbure. Pa 


500—6°; ENVELOPES $4.95. 210—95,05 
Postpaid. Dornfeld, iron itidge, Wiscons 


1900 BUSINESS Cards “Raised Latter 
ico. 3008 High- 


sed Pont Cards. fiubber 
‘ramps. Offset Brinting» Name, & addres, 
Shippine Labels. Comic Past ‘Cards. Pree 

implies Younkers Printing, Princeton, 


Raised Printed, 
Wildwood. "New 


Serney 


LETTERMEADS. Circulars, 
list: Valaitis. 1703 South 20d, Phi 


Baie 
500 


Nitpco Press 1744-28 Erste 


Pour Line Stickers $4.00, Reed 


Till persaoaiy teach ‘you ts create over: | Border $1.90. Moritz, 212, Tuscola, Sagi 
Tal, lab cartoong at ome. Gort of | BAN. Mich 
fae veg te for free bs PRINTING OUTFITS, 
Rave urns Senea, Box 3960-8, Cleveland TG ORE 

“HOW to, Make Money With Simple | , PRINTING Outfits. type, supplies, Sen 
cartoons’°A Book eversone ‘who tikes to sapoly Sage ad sane 
Giuw should have. ft is tree" no oblige PP ieriden: 
Hon ‘Simply "address: Cartoonists" Ex> "Type, Bapplie. 


‘Change, Dept. 10, Pleasant Hull. Oblow 


PAINT Sing. Ble Money, Straley, 410-P 
so. Western. Sprinedeld. Obi 


PAINT Signe! Use Patterns! Alphabet | 
srt Yarwell: pS-abo" Byrantown. Tenn | 
YOU can Entertain with Chalk Talks | 
tte Be "Eacae aT BLASS | 
PAINT Signs—Master die cat, ovtiie | i 

| ritéSanterta: Complete assortment. ig" 
P88, 


| fo i> Mhigh. prepaid’ $2.00. veri 


55 TYPEWRITERS & 
OFFICE. MACHINES 


Lists, 4¢. Turnbaugh Service, Mechanics: 
bare: Pa 


MAKE Your Own self-molding rubber 
amps and printing “cus,” iexirubbe, 
Krevle 2.’ Wisconsin. 


RUBBER Stamp Prcwes, Higraulle oe, 

gested Biectroally’ ‘heated: 'Sicen 3 

Paid sores, starting ouints, sy 

Printing Preseée supoles” Custom 
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“RUBBER Stamp Presses, Supplies. 
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Se) )”« RUBBER STAMPS © 
FFICE SUPPLIES 


RUBBER Stamps Tse up, Write for ty 
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INVENTORS! Determine patentability 
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ofe00.. For. {ree invention - protection 
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fon, Patent Giice Search, Burcad, Tans 


een, Marsiand. 
4-LINE Pocket Stamp. $1.00, Sein | 
ing" cave Two. (diferent), 81-80. Fetter, 


225-PS. Tipp City, Ohio. | 
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INVENTORS—G: 
Patented or unpatented. Write Carl Som- 
Blom Dizector. tnatri tnvensfon Sais, 
Ei ‘Ave.; Toledo 13. Ohio.” 

erin cans WAT we eles ee 
sntention into can If saleable, we can sell 
ie" Write Universal Inventions," Bot 296, 
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INVENTORS. if yoa Rave an invention 
for sule. patented of unpatented. write In- 
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“American inventors Dept, 204. 
BW... Washington 4. 
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gates, eke Catalog. palbt tool Ut» 
: Sede Shipieays, Box #9, Bogota: 


a 


— |e lies Rowen, Sone. 
Go. ‘Mineral Pots, a 


Engine Casting 
p hissed 06 Sum 


MODEL Cats. elciified road 


teomal ™ 2 
wt Company, Box 13742, 


Ballas ie 


Gin ELECTRIC TRAINS 


DEIQNEL Train, Bie Discounts Cat 
Sato 2 aoc 
65 HOME CRAFTSMAN 


NEW bie illustrated eatalon Supplies 
for Lentnercratt: Metalcraft and naseres 
Sivaif “inexpensive rafts 

ents, Top values. Latest ideus” Bend 1Be 


Ba Bade ce, Bab 
il pArTaN ena Oi 


‘chit 


tues. Shelves, action witami lly 
00) 


Motiey” Sie Sawin 
BS" Fost ‘Olcott. 


ith ‘Avehue, ‘Maan, 


INVENTIONS Wanted for immediate 
promotion! Pree “"Pratection ‘Porm’. Gas: 
Fo. Dept @. 1424 "K" Street NW. Wash= 
ington 5. DB. ¢: 


“PATENT application on simple inven- 
tion Bed for United. States: ang Canada, 
rth design development nnd market sery= 


‘Thich 

Bears exunive patent, practice, Jose 
‘Brien. Patent & Develgpment Engineer, 

Eig Nasiau Street, New York 30,/8. ¥" 


PROPESSIONAL searches of the Parent 
fhe records. Dependable. Weliable. $0 00 
For free protection forms write tnventions 
‘bn Demand, 412 Albee Butlding. Washine= 
fon'5. Be 

DON'T pay high fees! Obtain US. Pats 
‘ent Sourselt” 10% ease. with "Professional 
BB Sth Pi orm” Bree exit 
ton Baeent Broteetion Insitute, 
2000 P Street, NW., Washington 6. D.C: 


Search Center, P. ©. Box 311. We 
Bre. 


INVENTORS" Complete Service Cash 
Royalties Saies. Inventions Researched, 
Patent Development Engineering. Free 10 
Fentlon “Curtiheate, George Spector Li 

Invention Engineer, “J0i8. Wool 
‘worth. Butidine. New 


Se GUALITY Patent Searches, $600. Copies 
ef flocest patents forwarded, o 
fection coruiente.” an" Patent 
Seureh co. tia Washington Bide, Wasb™ 
ington §. 6. ©. 
INVENTIONS wanted now 
facturer Clients” "Patented. 
Weite “Guibert Agama, Patent i 
I'street, 
bis 


may Manu 

patented 
iroker, 80 
‘Punanclal District, New York 


INVENTORS? 


‘Our Patent Search De- 


York 5.6 ¥. 


‘256 PoPutar SCIENCE APRIL 1960 


a 7B ae Toathoreratt 
SHEN, For Worth, Tex BOX 


fiterstute Training Servier, Det 
G2 Portland 13" orepoae sth 


a 
out 
BE aaceer-ealy nade toma 


‘Also, low cost kita: Free literature: Chpple, 
Se Wee Bae 2 


INVENTIONS wanted, World-wide 
Rovalty” Pree “Protection Certificate 
Supp Helernational Borie" New von 


aS 
ave ae ee a 
Seer ke ees 


ENTORS! Consider our offer frst 
before seine or censtng Your invention 
oh a caah oF roraity bans. Patented Ua: 


in Demand. 13 Wa 
Breet New York S.No x mans: 79 Wall 


eile, 
Ey a 
Re eR ed 
Rene se ae Ba, 
adnate Bits OF 


MEEARN (Art Metalcraft and Jewelry 

hinpiete." thexpensive,” “home 
Taine course now avaliable: Afciale 3 
materials. furnished, "Bend postseard for 
Bie, Pankey. "interatate: aralning Service 
Dept.Ea Portland 12, Oregon. 


INVENTORS! Outright cash sale or 
Inventions. Patented 


INVENTIONS Wanted for Maiatactus- 
Pree details Write_Allen. Dept D. 
$3 Davis Bide. Dallas 2, ‘Texas 


@__ PATENTS FOR SALE 
WICK Acting Mulipie ak 

asi CGi clams, PRI McLean Sis ‘Sond | Site 

fay. Rew York 7. ¥. 

1 MODELS, MODEL SOFFEIES 


ie 
SS Gre a 
= sab ear Sa 
S ermear ge 


a 
oe ee 


Bar Seas 


ROCKET Dea 
cents. Box 90081. 


oe ‘Angeler 43. Cali 


PERE! Leaahercrafe catalog 
of bem cleema. Waite Metnntrioa 
Br esthek company, Dept “a. 1790 ‘hie~ 
ENOGEDOWN cedar hot and liner 
free price list. Bedford Lumber Company, 
Shettvilie, Tennessee: 


|| FREE Bargain Catalox, Fluorescent Fix. 
ture Kits, Clrclines, Paris, Shoplite, 6508 
Franklin” Nutley 10. New Jersey. 


This 


ML 


FARY-3! 


POPULAR SCIENCE OPPORTUNITIES 


Si'60 (Relundabie) "Discount. ‘Tools ‘Sup 
lies, Hart'Co., Payne, Onlo. 


GO-Kart—Bulld cheaply, easily. Plans 
$1500. Cleveland, Sweetwater, ‘Tennessee 


for less than 
2 COD Blue 


DISCOVER. buried loot, sunken treasure, 
old. silver, coins; battiedeld and. ghost 
fown relics, with powerful transisterised 


swap 


READ “Trading Fost Magazine 
‘Thorne's, 828 Dewey, Jacksot 46. Michi 
a 


80 PERSONAL 
PSORIASIS Sufferers: Discouraged? 


| Here's help: You pay nothing unless sata 


ESTIMATE home building costs quickly 
with amasing new device. Write Dislaway, 
Box’ 3) Greendale, Worcester, Muss 


fied. Free’ details’ Pixacol, “Box a383-SP, 
Cleveland 18, On 


BORROW By Mail $100-$600. Anywhere 
AirMail Service.” Postal ‘Finance, "Dept 


| _,WATOU and clock repairing books. Free 
| quale" Ge “American, Hore At 
Chicago 47. tiinois. 


67 OLD GOLD, JEWELRY, 
WATCHES, ETC. 


| | WATCHMAKERS” 
aries’ Catalog  23¢ 
Guiver Gis. California 


Jewelers, tapi 
ian, 6012 Venice, 


fore"200 Keeline’Bullding. Omuhs 2 
‘brass : 


USED and new watches §2 up. Pree Lint 
‘Southern "Watches, \5-PS Bo. "Wabash, 
Chicago. 3 


BORROW $30 to $600 By Mall. Quick, 
Easy, Private. No Covsigners. Repay it ai 
| smali monthly ‘payments: For the amount 

You want write today to Dial Finance Co.. 


WATCHMAKERS’ Tools, 
‘gupplics Watches, Catalog 
000. Chicago 90. illinois. 


Materials, 
Gales, Box 


FREE catalog. Costume Jewelry parts 
‘Supplies, ‘Reasotiable prices. Past, service. 


guaranteed. Lats. “It 
Guaranteed. quallt jue, merchandise. | Smericats Fork 

Folsom’s, ‘Box 53," Medlord "3, ‘Masea- | Amstican Fork. Otah 
ehusettes a DUSCELLANEOUS 


ahs 


WATCHES | repaired, cleaned, $3.95, 


HO Kilpatrick Bide, Dept. D-1, 0 
South Center, | Nebraska. 


COSTUME Jewelry Supplies. Settings, 
piinestone is. "an page ffustiated cate 
Suit, not isaa OP. Rew 
HIGHEST Gash For OU Goud, Terai 
Gold Teeth, Watches, Diamonds,” Sliver- 
Spectacles, Platinum, Mercury. Pree 
ition. Hose" Refiners, Heyworth 
‘Blau. Chicago 2 


ups ‘Gash Paid for Ol Gold, 


Free chienee Gold. Reta 


inlng Co, 6 
2087. Chicago 4 


10 SWISS Watches $18.00. Catalon abe. 
Berkowits, 1180 Castlehill, New York City 


os TORACCO & PIPES 


MINIATURE pine and catalog. (0c, Ho 
ott. 340 Bast Park, Huntinetos. frdiana 


oo FOR THE HOM 


‘uaranteed. 
ati North 


Clinton. tows 


ier INTEREST TO WOMEN 


MAKE $25 0 $35, weekly addressing en. 
velopes. Our instfuetions reveal how. Olen= 
‘Box 6568, Cleveland 1, Ohio. 


DRESSES 146; Shoes 39; Men's sults 
9, ToUseES $1.20. ‘Better Used cloth 


COLORCADE Water 


~Aitorne, 


Geniceros, 
Ga. Juires, Chih, Mesico, 


"MEXICAN Law. 


BOOKS on antiques and_thelr prices. | 47 


Pree circular!" Warman, Publisher, 
& 


“ORNAMENTAL Tron designs Book of 
4700 beautiful "practical 
can 


maa for rail 


ee |“ 
ia Piatt stad Mare 


2, 
é 
a3 
‘ 
3 
08 | 


open "Lodge" Brattle 
Jcombe, Sussex, England. 


Brat” order: 
Washington 11. D.C: 


“HOMEBREWED wines, beers 


re 
Westucdon” oteatei-"i'm, Gen | , HAVE, More—o 


eter “Livin 
‘West Lake. Minnenpolls @. ‘Mn 


ete 
Products. ox 40-P5, Eiberian, “Georgia, 


REAECTRONIC’ computers. Leland |S 
a he eo aa | 
Bad del se Windle a “SER” || MARE Your WO, ng WIL Forge 
See: Bah ind BR | a AT aa, LARD 
“MIRROR tara 

aoe : U7ER agnor, al Rees 
GEG ete Manel a | eit oat HW ala 
Box 625, Mi. Vernon, N.Y. it 

TOGEIVE Senges! Beis Ouea| fOR OLGA A 


whieh troubles sou PAL. 
mont. Del 


CIGARETTE wnokers, Heres help, Pay 


‘everywhere, 25 'Lee Wiersma, 
ie CUly, Towa. 


GET Samples, Opportunities, "Maga: 


fier’ Five Catalog.” Transworld, 164-H | OF ,SUmP't_ proriunities,. Maga-| exclonical method No dears Complete a 
Bene, Bein TE NH | ines catalogs. Onere Galore! Your Name | chological method. No druss, Complete in: 
NEW, Gift Cataiog 5c. gamer Hayden, | Guaranteed. King's. Morretown, Ontario, | Oranite Bldg. Rochester 4.6. Ys" U1 
aula 4, Wesavethy Bensayin “THIS Answers Juvenile Delinquency.” 
$000 MONTHLY Possible. Sewing Daby- Five Dow | Oct facts ‘Schenl, 038, Duh. Mine 
car No odie feline: Pree infortaation ‘roadway, Wichita, 
NIFLOATIBS protec babyy health Pe Recene Vi |e aaTNe se 
information. Stools, 7340" University, oa Stonermaking hails |, BENSONS. 152 West 42, New York 36 
Mesa Callfornia ‘Opportunities Be 'Piy-D-Pitm, | $200 month no remalling charge 
PERSONALIZED Printing’ Send for free | JOIN. Berea. Ohio. SECRET Mall Recelving - Forwarding 
unlustratea brochure RECEIVE tamples, tasaziogs, cu system. Hedapeth, Box 800, Aibanbra 2 


stationery, ‘rubber. stamps, 
plates, personalised book matches 
Grafts, $525 Gunily Roaa."New York 


2 WANTED TO BUY 


QUICKSILVER, platinum. wllver, gold 
Ores palveed Afercury Terminal, Nor= 
food, ‘Massachusetts 


TATTOOING SUPPLIES 


LEARN profitable, fascinating ‘Tattoo 
ine. Mlustfated Information $1.00. Zels, 
Tip Leslie, Rockford, tinols, 


37 GEIGER COUNTERS © 
TREASURE. FINDERS 
GOLD-Gllver Detectors, Geiger Count 
ors, Violites for Fungsten: ete. Best avall- 
‘ible, Guaranteed. informaiton ‘Pree. De- 
fectron, Dept. 32, Sylmar, Call. 
TRANSISTOR Treasure Detectors, _un- 
derwater detectors. Many models.” Free 
Eatalog. Gardiner Electronics Co., Dept. 1. 
5845 Bast indian School, Phoesix. Arizona. 
‘S_EASY Metal Detector, extremely ac- 
curate—less ‘than elght ounces—money 
Speapespsoace, fen Mie". eet 


SE GREASUNE' Map andiook 352 Tome 
tors. Howe, 611 Kansas, Atchison, Kansas, 


MATL, received. forwarded. 64,00 month. 
Lioyd Monte, 2011 N: Flagler, West Pall 
Bench. ¥ 


OLY WOOD _ Rem: 
gach $i 00 month 
‘North ‘Hollywood. California 


CALIFORNIA remailing, 256 each letter 
482 Troquais Ave.. San’ Diego 17, Calif, 


emails 13,00, rebar, 


opportunities, 10e. Starr, 
Wao 10, Texas 


SHARPIE Cards. Spicy 


'B-1002, San Ane 


witty, party fun. 
tomate. 9 packsBL 00," Excelsior Press, 
‘Box 191. Lynwood, ‘Washington | 


‘inmatt 26. Ohio. 


_CESSPOOLS, septic tanks. clossed drains 
lean jorieed ‘without pumping : lorida! 
"Sursolvent™ reduces solids in Cesspools, | PO Box 199, Fort Lauderdale, Florida, 
ete. Opens clogged drains and overflows.  REMATLS 25¢ Monthiy €3.00 Prompt re. 
Recutina systems to a concition Spproach- | ceiving forwarding’ Liltants, Box VeuOs, 
Ine newness. Protects sour family's health. | No. Holywood. Caiif 


Free descriptive literature Electric Sewer 
Cleaning Co.. Allston 34 Mass 


REMAILS 5c Receiving forwarding 
sifeds 806, Cur, 


| .TEXAS, Dallas. Fort Worth, Connden- 

tual Remail 5c; Monthly’ $3.00. Carlyle, 

Box si67. Dallas 

“CONFIDENTIAL, mail _receiving-Tor- 

arding doe per lelter Dependable. Sone, 
iehee, Wash. 


HANDMADE Western Boots. Pree Cata- 
Jog, Hall Boots, Box 2468, Yeelia Station, 
| Bf paso, Texas 
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Comfort 


Experts predict: “Eventually all 
cars will come to Air-Oil Sus. 
pension.” Today only Citroen 
has it, a “springless” suspension 
with tenfold the flexible 
strength of conventional sus- 
pensions... that instinctively ad- 
justs itself to any surface change 
+ sholding the body of the car 
at constant level, whatever the 
road, whatever the load. 


No other riding comfort can be- 
gin to compare with Citroen’s. 
‘The difference is there as soon 
as you step inside. 


OVER 90 MPH + UP TO 34 MPG 
123” WHEELBASE - DISC BRAKES 
FRONT WHEEL DRIVE... AND 
AIR-OIL SUSPENSION 


aon $2545 ror. 


Citroén 


300 PARK AVENUE, NEW YORK 22, NEW YORK + #423 WILSHIRE BLVD, BEVERLY HILLS, CALIF. 


Air and Liquid give the Citroen its ex- 
ircordinary hex, Ezeh ofthe our 
independently suspended wheels €on- 
recite’ boar by stony 
means of liaison liquid, this. piston 
Imore or less compresses @ neutral 

(ain) pressurised ina spheres 


SOLD AND SERVICED BY FACTORY TRAINED CITROEN DEALERS THROUGHOUT THE UNITED STATES AND CANADA, 
WRITE FOR FREE ROAD TESTS REPORTS AND OVERSEAS DELIVERY BOOKLET, OR VISIT THE CITROEN DEALER NEAREST YOU. 


258 roputar science APRit 1960 


HOMEOWNE 


Here’s how to buy better 
home insurance—and spend less for it 


You may be risking 
trouble unless you’ve 


kept posted on what 


you can buy in 
home insurance 


Your present protection may be dan- 
gerously out of date. Or you may now 
have gaps in coverage that leave you 
and your family wide open to serious— 
even ruinous—financial loss. 

Today, you can get the four kinds of 
insurance every homeowner needs: 


1, fire insurance on your house 
2, fire insurance on its contents 
8, theft protection 

4, liability protection 


—all “packaged” in one policy that costs con- 
siderably less than four separate policies. And 
you may save even more by buying this 
“package” in an Allstate Homeowners Policy.® 
Because in most states, Allstate rates are sub- 
stantially below those of most other companies. 


Ifyou rent, there’s an Allstate Insur- 
Vance “package” that fits your needs— 
and that may save you money, too, 


Savings buy more protection 
Many smart insurance buyers use the savings 
they get with Allstate to buy the added pro- 
tection they need to bring their home insur- 
ance up to date. You'd be surprised how little 
money it takes to do this with your home in- 
surance. Why not find out? 


More convenient, too 


With an Allstate Homeowners Policy, you get 
the kind of protection you need in one policy, 


with one company to serve you and look after 
your interests—and one low premium payable 
on a convenient payment plan. 


Easy to switch 

Don’t wait until your present policies expire. 
Get all the facts on how you can get Allstate 
protection immediately. Fill out and mail the 
attached coupon today. No postage needed . . . 
no obligation. We'll send you the information 
you want, plus the fact-packed 96-page booklet 
“Money-Saving Facts For Homeowners” as a 
gift to you. May we help you? 


You're in good hands with 


ALLSTATE 


INSURANCE COMPANIES 


AUTO + PROPERTY + ACCIDENT and SICKNESS* + LIFE* 


ow available in almost al siaes, 


Any cure for spring fever 


SYMPTOM: Daydreams like this— 
You feel a new warmth ir 
A soft wind rifles the 
hum of your Evinr 
the whir of your reel 
Somewhere 
of this lake m 
Then it happens! 
You strike, reel in. . .« 
¢ taut line and the fi 
other end! 
g fever. But 
cure it? Relax and enjoy it! B 


do that is a trip to your Evinrude deale 


EVINRUDE 


Look at those gleaming new rudes 
5 hp nut features that 
fi motors ever 
stat-controlled cool 
life, smoother troll- 
ushioned power 
instant starts , . . full 
lip-clutch propellers 
These are 
ut am? For a 
‘ou can make it a happy 
orful 1 y. If 
laz 


DE MOTORS, 


27th Street, Milwaukee 16, Wis. 


